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How you can profit from a nation- 
wide search for accuracy 


S' IENTISTS at the Massachusetts Institute of Tech- 
J nology were stymied on a top secret National 
Defense project. Some extremely accurate plug and ring 
gages were needed, but where to find a manufacturer 
capable of tackling an order calling for such extreme 
accuracy was the problem. The search eventually led 
to The Timken Roller Bearing Company. The M.L.T. 
engineers came to our Canton, Ohio, plant, were im- 
pressed with our gage facilities and our gage labora- 
tory—acknowledged as one of the U. S. industry's 
finest—and asked if we would help them out. 
Ordinarily we do not make gages for anyone’s use 
other than our own, but because this was an important 


TIMKEN ie 


TAPERED ROLLER BEARINGS 


National Defense project, we agreed to make them 
And we did. 

To make the finest roller bearings we need the most 
accurate gages. Our fine gage laboratory is one of the 
Timken’ tapered roller bearings are con- 
sidered to be the world’s best 

So if you're looking for accuracy in the machines you 
build or buy, look to Timken tapered roller bearings. 
They practically eliminate friction, take any combina- 
tion of radial and thrust loads, insure lasting precision. 
The Timken Roller Bearing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, Ontario. Cable address: 
“TIMROSCO”, 


reasons that 


NOT JUST A BALL ¢ NOT JUST A ROLLER THE TIMKEN TAPERED ® 


BEARING TAKES RADIAL AND THRUST LOADS OR ANY COMBINATI 
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From sensitive components to brawny launchers 


AMF has missile experience you can use 


launct 


AMI ! ! j yeh 


Defense Products Group 


. m™ DEFENSE AMERICAN MACHINE & FOUNDRY COMPANY 


; PRODUCTS 
’ 1101 North Royal Street, Alexandria, Va 
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FREE DEMONSTRATION — 
"1 SHEFFIELD Adjustable — 
AIR GAGES 


for Short Runs and Emergencie? 





SUCH AS: 





Aircraft manufacturers, subcontractors Sudden need for process gages at the 
and job shops having limited production machines. 


Don't let any of these situations cause 
costly scrap, delays or embarrassing con- 
fusion in inspection, in the shop or in the 
toolroom. A small investment in the 
adjustable air gages here illustrated is 
your best insurance against unpredictable 
production losses. The Sheffield Corpora- 
tion, Dept, #14, Dayton 1, Ohio, U.S.A. 


Twelve Plunjet Adjustable 
Snap Gages cover a gaging 
range from 0” to 12°—Larger 
sizes on special order. 


. ee ssoponively . Availeble in 17 models to 
Ay pA BD MBI -. 1% cover the range .2500° to 
oud i om 5.500". Up te 3.000" the anvil 
hes on adjustment of 4" — 

5 880s; above thet, 4". 


+ ‘* 
» *’ 











+ 
and measurement for munkind 7 
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Saunt 


Call Your Sheffield Representative for a Demonstration in Your Plant 
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Solar skills help produce 
guided missiles in quantity 





INFORMATION 
BOOKLET 


New brochure on Solar 
missile production capa- 
bilities — write for a copy 
today. 
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GUIDED MISSILES REQUIRE imaginative engineering 
and precision fabrication with unending emphasis 
on quality. Solar has stressed these attributes for 
decades in designing and building aircraft compo- 
nents of tough alloys for use under stringent service 
conditions. In addition, Solar’s direct activity in 
missile programs extends from research and develop- 
ment work through to volume manufacture of com- 
ponents — suc h as current fabrication of fuselages for 
the air-to-air Hughes Falcon. For more information 
on Solar’s missile production capabilities, write Dept 


C-10, Solar Aircraft Company, San Diego 12 Calif. 








SOLAR 


AIRCRAFT COMPANY 






SAN DIEGO DES MOINES 


Dengners developers and manufacturers of gas turbnes — 
awcraft and missile components bellows controls — hgh 
temper sture costings metal alley products 
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. . © N-A-X HIGH-TENSILE 
e N-A-X ARMORPLATE 


e N-A-X 9100 SERIES 


ALLOY STEELS 





For National Defense Equipment 


-.+ Meet necessary rigid standards 
..-. Conserve critical alloys 


N-A-X ALLOY STEELS in national 
defense equipment serve a dual purpose. 
First, they readily meet the rigid 
standards so necessary in this type of 
equipment. Second, while performing 
capably, these alloy steels 

contribute greatly to our national 
economy through conservation of ; rf 


critical alloying elements. j 








N-A-X ALLOY STEELS are produced 
by Great Lakes Steel Corporation 
long recognized specialists in 


flat-rolled steel products. 
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The M59 Armored Infantry Vehicle, designed and built for Army 
Ordnance by Food Machinery and Chemical Corporation, is an 
example of national defense equipment using N-A-X ALLOY STEELS, 


W-A-X Alley Division 
GREAT LAKES STEEL CORPORATION 


Ecorse, Detroit 79, Mich. © A Unit of 








armored personnel carrier to assume 
battle positions, after being safely trans- 
ported to the scene of action. 


An infantry squad leaving their M59  quypeppupegeemsesess: — 





NATIONAL STEEL CORPORATION 


Although primarily a land vehicle, the 
M59 is capable of swimming rivers and 
lakes with ease, while fully loaded. 
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4 Whether gun recoil mechanism or precision machine tool . . . HOE 
: builds either with equal efhciency and close attention to tolerances. 
2 HOF, the leading American builder of newspaper printing presses for , 
t a century and a half, has built ordnance and industrial machinery since 
: 1847. HOF-built equipment includes recoil mechanisms, gun turrets, 
2 gun mounts and a wide variety of machine tools like those illustrated 
J 
' on these pages. 

HOF’s ability to fulfill contracts for precision machines rapidly and 
economically stems from the wide experience and extensive plant equip- 
ment necessary for the manufacture of large printing presses. 

: 
~ 
Lathe 


Profiler 
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a oe i.» ages 4 Sea 


—@-------- builds complete machines, 
subassemblies and parts 
for ordnance and industry 





Oe a + fe-<re = al ~ =< 
os “ 
. *Btat . 
Here's what HOE's facilities include: : 
e 60-ton-a-day foundry that can furnish any gray iron, 
semisteel or alloyed castings, from a lew pounds to 
r 
20,000 pounds. 
@ Skilled foundry staff including metallurgists and 
a ad > eo 
engineers. 
e Completely equipped machine shops, with all tools 
and facilities required by modern practice 
. e Ample floor space for the erection of the largest 
machines. 
e Skilled employees accustomed to maintaining ex 


tremely fine tolerances 


lo learn how HOE can help you meet contract com 
mitments or assist you in the production of precision 
machinery or machine parts, let us know when it would 


be convenient for a HOE representative to call on you 





Keller machine 











Write or telephone to Industrial Division 


R. & COMME, 


910 East 138th Street 
New York 54, WN. Y. 
CYpress 2-2400 
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helping 
hands. ... united yet diversified 























Today, it takes the helping hands of diversified 
industries united under one progressive management. »——~. 
..- A management that has the background ‘4 


to cut costs and step-up production, and = 2 
at the same time insure quality — 


leadership for each and every product. “ YY 
... A management that utilizes the help of each > 


Today, it takes more than a better mousetrap for the — 
world to beat a well worn path leading to your door. 


division—in getting the best from all divisions. 


... A management with an attitude that - 

fosters new markets and improved products. <= . 
USI is such an organization—a dynamic group “4 
of divisions serving many industries where its ~¢ 
products are accepted as the finest in the field. \ 
An organization that is noted for its ability to nt 


give a helping hand to any branch of industry. 





CLEARING MACHINE CORPORATION. 
Mechanical and hydraulic metal-forming 
presses and accessories. Plants at 
Chicago, \ilinois, and Hamilton, Ohio 


CHICAGO STEEL TANK COMPANY. Stee! tanks 
of all sizes for industry 
Piant at Chicago, tilinois. 


AXELSON MANUFACTURING COMPANY. 
Petroleum pumping equipment, milling 
machines, engine lathes, aircraft components. 
Piants at Los Angeles and Montebello, 
California, and St. Louis, Missouri 

CONDUIT FITTINGS CORPORATION. Smal! 
electrical parts and die-castings. 

Piant at Chicago, Illinois 

SOLAR PERMANENT COMPANY —Refrigerated 
bulk milk tanks and cookware 

Piant at Tomahawk, Wisconsin 

ORDNANCE DIVISION. Modification and 
processing of armored vehicies of all types. 
Piant at Hegewisch, Illinois. Also operates 
ordnance shell plant at Rockford, Iilinois. 


KOPPEL (Philippines) Inc.—Distributors of 
leading agricultural and industrial machinery 


If you would like specific information on the 
USI products that are serving with distinction ond equipment in the Philippine islands. 
in your field, we invite you to write today. PRESSED STEEL CAR CO., DIV. Exporters of 


railway equipment and industrial equipment 
and machinery to all parts of the worid. 


GARRETT OIL TOOLS INC. —Manufacturers 

of gas lift valves and other products concerned 
with production, transmission and distribution 
of oll. Plant at Longview, Texas 

SOUTHERN PIPE & CASING CO. —Manutactures 
pipe and casing for transmission of water, 

oil and gas. Piant at Azusa, California. 


u. S. INDUSTRIES, Inc. 


250 Park Avenue, New York, New York 





“A FAMILY OF MEN & MACHINES UNITED TO SERVE INDUSTRY BETTER’ 
920 ORDNANCE 
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Metal Stamping 


From Preliminary engineerin 
developmen; through tooling 
duction 


> are &qvippe 
deliver, Precision made 


9 and Production 
qvantity Pro 
d and ©XPerienced fo 
ordnance ©OMponents in 

many metol< 


Complete 
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EASTERN TOOL & MFG 
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AIR-TO-GROUND 
TY SYSTEM 


Transmits Combat 
Pictures on FM 


Airborne military television crams a self-contained 
transmitting station into a small reconnaissance 
plane, then flies this ever-moving station over 
unpredictable terrain. Taking these adverse con- 
ditions into account, Admiral developed an ex- 
tremely compact television system which uses FM 
transmission for the picture. It is now in produc- 
tion for the U.S. Army Signal Corps. Even under 
difficult conditions, this equipment provides ex- 
cellent definition. 

The transmitting plane, flying at approximately 
1,000 feet, weuld have a line-of-sight range of 25 
or 30 miles. This would enable a battle commander 
aided by a panel of TV screens, each screen show- 
ing a different sector, to coordinate military 
operations over a wide area 

In addition, a mobile ground-to-ground TV 
system is under development. Inquire about 
Admiral’s exceptional capabilities in the field of 
military electronics. Address inquiries to: 


Admiral 


CORPORATION 
Government Laboratories Division, Chicago 47 


toox 10 Admiral ror 
RESEARCH + DEVELOPMENT + PRODUCTION 


IN THE FIELDS OF: 

COMMUNICATIONS UHF AND VHF « MILITARY TELEVISION 
RADAR «+ RADAR BEACONS AND IFF « RADIAC 
TELEMETERING + DISTANCE MEASURING 
MISSILE GUIDANCE + CODERS AND DECODERS 
CONSTANT DELAY UNES «+ TEST EQUIPMENT 


Facilities Brochure describing 
Admiral plants, equipment ond ex- 
perience sent on request. 


ENGINEERS: The wide scope of work in progress at 
Admiral creates challenging opportunities in the field of 
your choice. Write Director of Engineering and Research, 
Admiral Corporation, Chicago 47, Iilinois. 





Nete: NEW COLOR SOUND FILM on Admiral Automation ovoilable for showing to technical or business grovps. Address Public Relations Director, Admiral Corporation, Chicago 47. 
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Here is a small sampling of the variety of tubing parts 
produced for Bundy customers. Many of them involved 
close cooperation between Bundy engineers and the cus 
tomers, in solving problems of design and function. Are 
your tubing designs simple or complex? Do they call for 
serpentine coils, swaging, flattening, expanding, brazing, 








saddle jointing, bending to small radii, piercing, upsetting, 
slotting, threading, angle cutting, notching, flanging, 
flaring, reducing, tapering, other fabrication operations, 
or combinations of the above? Come to Bundy for the 
industry's most reliable tubing, most helpful engineer- 
ing talents, and most versatile fabrication facilities. 
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Bundyweld Tubing can be fabricated to 
virtually any design you can dream up 


There’s no tubing problem big enough to be a 
design bottleneck when you work with Bundy 


Most designers know that Bundy is 
the leader in small-diameter steel 
tubing. Many know that Bundyweld 
Tubing is double-walled from a 
single strip, to give it unusual proper- 


ties found in no other type of tubing. 


But what we want designers to 
know, above all, is that Bundy can be 





+ «+ Continuously rolled 
twice around iaterally 
into a tube of uniform 
thickness and passed 


Bundyweid starts as @ 
single strip of copper- 
cooted steel. Then it's 





Bundywe 4d, double 
wolled ond brazed 
through 360° of woll 


through ao furnoce 
Copper cooting fuses 


contact 





NOTE the exclusive Bundy- 
developed beveled edges 
which afford a smoother 


of tremendous help at the design 
stage of any product which utilizes 
tubing. We offer this help 


Take advantage of this unbeatable 
combination: expert, free engineering 
service plus Bundyweld 
Tubing, double-walled but stronger; 
conductivity; high 


genuine 


high thermal 


bursting strength; takes easily to 
any fabrication 

Bundy can help you with that 
tubing problem. Call, write, or wire 


today! 


BUNDY TUBING COMPANY 
DETROIT 14, MICHIGAN 


' BUNDYWELD 


| TUBING 


absence of bead 


and less chance for any 
leakage. 








DOUBLE-WALLED FROM A SINGLE STRIP 























Magnesium 

















el 
Lightweight Cabinet for Electronic Brains 


...made of magnesium 


Here’s why you, too, should consider using Dow Magnesium— 
* It’s light in weight, actually the lightest of all structural metals, 
* It has Aigh strength and rigidity which permit simplifying your design 
for even further weight reduction 
« Excellent weldability and ease of forming are just two of the many plus 
values in fabricating magnesium. 


Now is the time to get complete details. From design to produ tion is a long 
trip take the first step with the right metal! Inve stigate magnesium. ( all your 
nearest sales office or write THE DOW CHEMICAL COMPANY, Magnesium Sales 


Department, Midland, Michigan. 


you can depend on DOW MAGNESIUM 




















TH 


May-June 1956 





FLYING SAUCER 


LECTRONICS DI 





BRAINS 


FOR THE 





--»-when ftiying saucers ride the air! 


Figment of the imagination ... or practical development of 
tomorrow? 

AC is ready. In the research and engineering laboratories of AC, 
control systems are now in development which are easily « apable 
of handling any of the special guidance or navigational problems 
that a flying saucer would be likely to pose. 

It is that ability to stay a step ahead which has built AC's 
reputation as one of America’s foremost sources in the fields 


of electro-mechanical research, development and production. 


Guided missile... or flying saucer. AC is ready now! 


Viston OF GENERAL MOTOR 


2 


Flint, Michigar * Milwaukee, Wisconsir 








GYROSCOPICS 
SERVO MECHANISMS 


AUTOMATIC FLIGHT 
CONTROLS 


FIRE CONTROL SYSTEMS 
COMPUTERS 
ELECTRONICS 
HYDRAULICS 

OPTICS 

NAVIGATION SYSTEMS 
BALLISTICS 

RADARS 


TEST AND TELEMETERING 
EQUIPMENT 


PROPULSION 
AERODYNAMICS 


MINIATURIZATION AND 
MODULAR DESIGN 


INERTIAL GUIDANCE 


EVALUATION AND 
SYSTEM ANALYSIS 


LOGISTICS 





40 years of Building Significant 


™ MISSILE CAPABILITY 


What makes a modern missile a success? Much more than was 





required when Sperry produced the first guided missile in 1916, 
Since that time, Sperry scientists have specialized in all of the 
arts required for the missiles of today and tomorrow. But 


capability to produce missiles goes beyond arts and techniques. 


Capability means sufficient engineering manpower, adequately 
complemented by special support groups. It means experience C SVROSCOPE COMPANY 
in weapons systems’ management and the ability to set up 
special facilities, men and machines, for large-scale research, athe sine 


development and produc tion. DIVISION OF SPERRY RAND CORPORATION 


Sperry is currently putting its capabilities to work in six major 


c A N Ls 
missile systems -— of all types ranging from complete systems’ 
A J 
cognizance to major sub-system responsibility ‘ 
There is a dynamic quality to Sperry capability which equips us OF CANADA, LIMITED, MONTREAL, QUES 


to meet the weapons systems’ challenges of the future. 
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“This new 


COLD FORGING TECHNIQUE 
at HUNTER DOUGLAS 


eliminated many 


production problems on this 


NAVY ROCKET MOTOR TUBE!’’ 


Production of “King Size” Rocket Motor Tubes mental program to this end result is the 
was hampered by two basic proble ms...the first composite tubs is pictured above) being « ld 
obtaining a plain motor tube that met the very forged on a produc tion basis today at Hunter 
close tolerances-dimensional, concentricity, and Douglas. Ma production of the rocket hard 
straightness: the second, attaching the se pa vare was made more feasible and overall reli 
rately ribbed channel ring to the motor tul« ibility improved 
The latter was a costly assembly operation ¥ it} The 5” cold forged composite motor tub 
the attendant problem of aligning the channel illustrated, is typicall traight within .020 
ring with the axis of the motor tube which, at rik 1D. within (Mt d wall thie 
best, left much to be desired vithin ©.0015". Material is 145-16 

Confident that the probl ms threatening the For Ordnance parts require d in large ve 
Navy's development of this new rocket could be take advantage of Hunter Douglas superi 
solved by produc ing a motor tube and channel forging experience at ad abilit the na 
ring as one integral aluminum precision cold largest upplier of precisior 
forging, Hunter Douglas launched an experi- num Ordnance material! 


« Hunter Douglas Aluminum Corporation 


HUNTER DOUGLAS ALUMINUM CORPORATION «+ DEPT. O-5, RIVERSIDE, CALIFORNIA + TELEPHONE OVerland 3-3036 
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Electronic equipment built by Delco Radio for T-38 SkySweeper 





SK YSWEEPER. .- from Delco Radio 


Delco Radio has an unparalleled record of 
high-quality, low-cost mass production, in 
peace and war. That’s because of unique 
integrated production facilities. Delco 
Radio can produce finished products from 


raw materials for less than ordinary 


assembly contractors. Centralized produc- 
tion also results in tighter quality control 
and on-time delivery. When you need high- 
quality units at lower cost, take advantage 
of Delco Radio’s experienced engineering 


and production facilities. 


| DELCO RADIO 


GENERAL MOTORS 
INDIANA 


DIVISION OF 
KOKOMO, 


GENERAL 
moTors 
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Before you decide who's going to build it... 


You’re wise to get 
a bid from BLISS 


The reasons are quickly summed up: flexible civilian. Whether you want a few hundred-ton 
manufacturing facilities backed by long ex- units or many thousands of small parts weigh- 
perience and a record of successful perform- ing a few pounds each, be sure to check with 
ance on past contracts, both government and Bliss before you buy. 


BLISS offers you. . . the experience gained in the production of equipment like 


© aircraft carrier catapults @ 20 mm machine guns @ gun mounts ¢ ammunition 
machinery e@ torpedoes e@ shells e@ tank cupolas 


plus facilities that include ¢ 11 U.S. plants—two million square feet of floor space and, at 
present day values, about a $44,000,000-inventory of metalworking tools e Four foundries pouring 
steel, iron and Mechanite castings, including the largest and heaviest types ¢ Two welding depart- 
ments with equipment to cut out, weld, preheat and anneal weldments weighing hundreds of tons 


E. W. BLISS COMPANY, General Offices: Canton, Ohio 


CATAPULTS © ARRESTING GEAL * MACHINE GUNS 
NAVAL GUN MOUNTS © SPECIAL MACHINERY 






Plants at: Canton, Cleveland, Salem and Toledo, Ohio; Detroit ond Hastings, Michigan; San Jose, California; Midland and 
Pittsburgh, Pennsylvania; E. W. Bliss (England) Ltd., Derby; E. W. Bliss Co. (Paris), France 
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Physicist G. K. Farney checks the frequency of Bell’s new klystron, which is located at far right. Tube’s output is about 20 milliwatts, 


Sixty billion vibrations per second 





A great new giant of communica 
tions—a waveguide system for carry 
ing hundreds of thousands of voices 
at once, as well as television programs 

1S being investigated at Bell Tele 


phone | aboratorie 5 


Such a revolutionary system calls 
for tre quen ws mue h higher than any 
These 


are prov ided by a reflex klystron tube 


now used In communications 


that oscillates at 60,000 megacycles, 


and produces waves only 5 mm. long 


The resonant cavity that determines 
the frequency is smaller than a pin 
head The grid through which the 
energizing electron beam is projec ted 
is only seven times as wide as a human 


hair, and the grid “wires” are of tung 


930 


sten ribbon 3/10,000 inch in width. 
G. K. Farney, University of Ken 
tucky Ph 


one of the men who successfully ex 


LD. in nuclear physics, is 


ecuted the development of the klys 


tron. Dr. Farney is a member of a 





Grids in new tube, enlarged 30 times, with 


human hair for comparison. Electronic beam 
passes through smaller, then larger, grid 


team of Bell scientists whose exciting 
goal is to harness the immense band 
width that is available with milli 
meter waves and to make certain 
that your telephone system remains 


the best in the world. 





Wavelengths produced by the klystron tube 
are only inch long—1/15 that of the 


transcontinental radio relay system. 





pe 


o, 


BELL TELEPHONE LABORATORIES f ‘ 


s 7 
WORLD CENTER OF COMMUNICATIONS RESEARCH a 
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QUALITY 


If you use copper or gilding metal 
rotating bands—or if you require 


copper or aluminum tube or tubu- 





lar products— Wolverine is the 


rr "” = . 
best bet as your “Number ] ste in rotating bands 


supplier. The reason: quality! 


Here is an example of how we as well as other tubular products 


build in that quality: 





tube can be 


Row copper is cast into Pressure up to 2400 tons is available Botteries of draw benches reduce the base Wolverine straight 
surface without 


billets ond then sawed to extrude the pre-heated copper tube to the diameter and wall thickness rolied on a flat 
into extrusion blocks. block into a base tube. (Piercing required evidence of whip 
facilities are also available.) 





Some industries require When the tube is required soft for bend Fabrication—finning, bending, Inspectors follow the tube through every 

tube in lengths too long ing or other purposes, it is annealed in o swaging, beading, flaring, spin step of the manufacturing process. This 

to conveniently handle. For controlled atmosphere furnace. ning — are available upon special assures complete quality control and 

them, tubing is coiled. order. thet customer requirements ore rigidly 
adhered to 


This is a synopsis of the story of the manufac- minum tube and shapes. It adds up to one 
ture of copper and copper base alloy tube source for quality products Wolverine 
at Wolverine. The same careful attention to Tube! WOLVERINE TUBE, 1499 Central 
detail is followed in the production of alu- Avenue, Detroit 9, Michigan. 


Write today for the Wolverine General Products Catalog 





CALUMET DIVISION 
WOLVERINE TUBE DIVISION 
CANADA VULCANIZER 
& EQUIPMENT CoO.. LTO 
FOREST INDUSTRIES DiviSiION 
GOODMAN LUMBER CO 


Division of Catumet 4 Hecia, ine. 


a WOLVERINE TUBE 
Dp) 


PLANTS IN DETROIT, MICHIGAN, AND DECATUR, ALABAMA. SALES OFFICES IN PRINCIPAL CITIES 


EXPORT OEFT.. 11 €. aoTH OT NEW YORK 14. HY 
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Since 1937 Librascope has earned and 
achieved —on an ever expanding scale — 
a position of leadership in the design, 
development and manufacture of 


computers, automatk controls and data 


eeeces 
nin. _— handling systems for military and 
industrial applications. 

Librascope, through a unique 
combination of electronic, magnetic, 
mechanical and optical techniques, 
consistently demonstrates an outstanding 
facility for the production of precision 


| he instrumentation and devices. 


‘ The creative ability of an exceptional 
Capacity engineering staff and the production 
-_ capacity of a superbly equipped 
200,000 sq. ft. plant facility can be 


: ’ foc used on your computer control 


problem. Consult Librascope today. 


enoineens... learn about Librascope's 


new creative “Project Development Teams’: . . | B RAS CO p E 


write Mac McKeague, Personnel Director 


A GUBBIDIARY OF GENERAL PRECISION EQUIPMENT « ORPORATION 


LIBRAGCOPE, INC. - BOB WESTERN AVE. - GLENDALE-: CALIFORNIA 
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MECHANICAL PRESSES 
TO 3000 TONS 
HYDRAULIC 
METALWORKING EQUIPMENT 


Danty offers any press you 
need tor blanking, drawing 
or any other secondary 
operation single, double 
or triple action overdrive 
or underdrive to suit 
your plant layout. Make 
your press line a Danly line 
and save costs at every 
stage of your stamping 
operation 


COSTS LESS ON A DANLY PRESS 


DANLY MACHINE SPECIALTIES, INC. 


2100 South Laramie Avenue, Chicago 50, Illinois 





Here’s the most versatile....lowest cost — 
of bulk materials handling by truck ever 


F 
P 3 


With only one man, it PICKS UP... HAULS... 
Serves scores of big steel containers, all sizes and 


. o ioe 
ABOVE ARE BUT A FEW of the hundreds of dif- 
EM |PUSiie: ferent Dempster-Dumpster Detachable Containers at 
It’s the Ss stem work in industry today—containers built in capaci- 
OooPSiys R y ties up to 21 cu. yds. . . . several times the capacity 
ry 


of the average dump truck body. It’s like having one 
truck with scores of bodies! 
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Here's MASS-HANDLING eof bulk me- 
terials with one truck one men! 


a 
Multiply this simple pick up, heu! end 
dump operation by scores of steel! 
containers built to meet your require - 
. ments for handling waste or salvable 


meterials, raw and finished products. 
fluids, including acids, combustibles, 
dusty materials, etc. No other method 
handles weste and bulky meterials 
60 cheaply! 


and DUMPS (or sets load down intact) 
designs — handling materials of sited description 


WITH NO OBLIGATION on your part, our engi- 

neers will be glad to make a comprehensive fact DEMPSTER BROTH ERS 
finding survey to determine the cost-cutting pos- 

sibilities of this equipment in your plant. Ask us for 

complete information. Manufactured exclusively by 956 Shea Building, Knoxville 17, Tennessee 


Dempster Brothers, Inc. 
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i 10,000 miles of air frontier 
} de - —under CONAD’s eye... 


} Conap—that’s Continental Air Defense, responsible 

4, for U.S. air defense. On threat of attack, Conap 

i can muster every weapon of every service to weld a 
<3. paw barrier 10,000 miles long, over 10 miles high. 


To Conap’s Colorado control center come in- 
stantaneous reports on every unidentified aircraft 
, spotted over North America. Positions are plotted 
0% on a huge Plexiglas screen. Countermeasures are 
planned and executed in seconds. 

A major weapon at Conap’s call is Nike, the 
\ Army’s supersonic rocket, built by the Douglas- 


Radar-guided from ground stations, Nike carries a 


or Western Electric team, and now guarding key cities. 


powerful warhead, can track and destroy bombers 
| \ more than 20 miles off—regardless of evasive action. 


Nike Missile — 
built by Douglas 












‘ 

~ Defense is everybody's business, Guided missiles 

j ; like the Army’s Nike are marvels of engineering skill, but 

4 P ' they cannot operate without crews of trained personnel. All 

cP Z : branches of the Armed Forces depend on young men and 

Leoee! women who agree that “defense is everybody's business.” 

4 . . — 
Depend on DOUGLA: First in Aviation 
acs ew 
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Computation wae 
reputation... 
and the dynamics 


of defense 


Whether to guide a missile, to detect an enemy, to navi 
gate a plane or to sight a gun... modern defense systems 


depend on computation. 


And computation is Burroughs’ business. It is the basis of our 
worldwide reputation for outstanding high-speed business 
machines . . . and of our recognition in the advanced 


fields of electronics and magnetics. 


Today, with the continual change in defense concepts, 
Burroughs’ progressive experience and integrated facilities 
ore of increased value. They enable us to accept the prime 
responsibility for Armed Forces projects—from analysis and 
research, through development, engineering and tooling ... 
into production, testing, field service and training. 

In the fields of instrumentation, control systems, communica- 
tions, electronic computation and data processing, we have 
proved our abilities on some of the most far-reaching 
assignments. Please address inquiries to Burroughs Cor- 
poration, Detroit 32, Michigan. 


BURROUGHS INTEGRATED DEFENSE FACILITIES INCLUDE 


Burroughs Corporation plants in Detroit and Plymouth, Michigan 
Burroughs Research Center, Paoli, Pennsylvania 
Burroughs Electronics Instruments Division, Philadelphia, Pennsylvania 
Control instrument Company, Brooklyn, New York 
Haydu Brothers of New Jersey, Plainfield, New Jersey 
The Todd Company, Inc., Rochester, N. Y 


>. 
eee 
at 


Burroughs 


The Foremost Name 
in Computation 








Looking to future expansion, Burroughs invites inquiries from quolified engineers, 








a 


reputation seems.. 





A reputation can be purchased or promoted. 





It may flower fleetingly ... and as fleetingly disappear. Character is what we are. 


and what we are evolves slowly and surely through the years. 
If the years have been rich in achievement and in fine works . . . 


we are that much bigger in a priceless and enduring sense. 


For seventy-seven progressive years . . . through boom, bust, war and peace . . . the character 


of General Electric has been unfolding. New ideas and new developments . . . brought about 


through the genius of the great Steinmetz . . . and brilliant engineering minds which preceded and 


followed him . . . have been the outstanding characteristic of this company. 


Today, what General Electric is makes us an accepted leader in the field of electrical and electronic 


manufacture. Indeed, Progress is our Most Important Product. 














sey SE 





' a 4 Pr ay ee 


d..charac 





The 
Brood Divisions of 


'e 


Product Cugimeening 


Oe: 


BOMBER DEFENSE 
FIRE CONTROL RADAR 
SEARCH RADAR 
INDICATORS: DISPLAY 
COUNTERMEASURES 
NAVIGATION 

MISSILE CONTROL 
SUBMARINE DEFENSE 
COMMUNICATIONS 


FUZES 





: LMEED Progress /z Our Most Important Product 


with its seope of operation oo'winal te the continued — 
well-being of the free world . deste... GENERAL 46) ELECTRIC 


standards of other departments of General Electric . 






part in maintaining character, The company’ * great 
is translated .. . and magnified, here, in traditional 
sound testing, skillful development, and highly a 


workmanship. 


Your LIGHT MILITARY ELECTRONIC EQUIPMENT: Kid 


needs can be trusted to no better minds and hands. ~ ws ve - oR NCH ROAD, UTICA, NEW YORK 


LIGHT MILITARY 
ELECTROMIC EQUIPMENT 


DEPARTMENT 























ATOMIC ENERGY 





N., Y. 


URANIUM 235 RELEASED 


ident Eisenhower recently freed 


billion dollars’ worth of uranium 235 


> 
~~ 


one 
to be sold or leased “for peaceful uses” it 
the United States and friendly nations 
abroad. Uranium 235 is an atomic fuel 
and when properly used in an atom re 
actor it yields great amounts of energy 
The 40,000 kilograms (88,000 pounds 
of U-235 will be divided equally between 
the U. S. and foreign countries over a 


period of years 


(on official letterhead, please, indicating title). 


LIMITED EDITION, “OPTICAL COMPETENCE” 
Bausch & Lomb Optical Co., 


WRITE FOR COMPLIMENTARY COPY OF 


81905 St. Paul St., Rochester 


The Soviet Union and its satellites are 
not included in the offer, nor are countries 
" 


producing uranium 235, such as Canada 





and Great Britain 


ATOMIC POWER PLANTS 


Che General Electric Company and the 
Pacific Gas and Electric Company intend 
to build and operate an atomic power 
plant to serve the San Francisco Bay 
area. The plant, which will be located in 


the Livermore-Pleasanton area of Ala 


roblems 





meda County, Calif., will be financed en 
tirely by private capital 
Plans call for completion of the plant 


BAUSCH 6 LOMB 


during 1957 at a cost of between three and 





four million dollars. Initially the plant 
will have a maximum electrical-generat 
ing capacity of 5,000 kilowatts and an 
ultimate capacity of 10,000 kilowatts or 
more 

The General Electric and Pacific Gas 
and Electric Company plant will use a 
nuclear reactor of the boiling-water type 
The experimental reactor facility will b 
constructed and operated at the General 
Electric Company's new atomic labora 
tory near Livermore 

The atomic power plant being built at 
Shippingport, Pa., by the Duquesne Light 
Company and Westinghouse Electric 
Corporation under the Commission's ex 
perimental power reactor program also is 
scheduled to be completed next year. It 
will provide homes and industries of the 
Pittsburgh area with 60.000 or more kilo 
watts of electricity 

\ major atomic power plant project 
also is being undertaken jointly by Flor 
ida’s three largest electric utility con 
panies which are laying plans for the d 
sign, construction, and 


le ric lear power plant 


} 


operation of a 
large ca 

The three companies—Florida Power 
& Light Company, Miami: Tampa Elec 
tric Company Tampa and Florida 


Power Corporation, St. Petersburg—hav« 


Full task force to solve your optical 


entered into an agreement with Allis 
bay Chalmers Manufacturing Company and 


the Babcock & Wilcox Company looking 


> eee 3 
ae * Tj toa target date of 1962-1963 for the cor 
940 
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A rugged answer 
to any tough 
6-WHEEL 
DRIVE 


problem 


Here’s a reliable guarantee of a long, useful, prof- Always, wherever you find it, this is a “Quality 
itable life for a hard-working 6 x 6 vehicle—this Specification” ... CLARK AXLES. 
husky combination: Are you constantly studying how to increase 
@ a Clark steering-drive axle for the front efficiency and decrease costs in that vital area 
@ two Clark non-steer drive axles in tandem at the rear between fly-wheel and tires? Talk to Clark: for in 
These are true heavy-duty units—amply strong that ‘vital area’’ is where Clark can help you; a fact 
to carry tremendous loads, ruggedly built to deliver well known to a number of leading equipment manu- 
torque to the wheels with dependable efficiency. facturers—to their profit. 


As a practical Step 1, send for the handy, pocket-size 
Clark Products book—for a clear idea of why it’s ‘‘good 
business to do business with Clark.”’ 

CLARK EQUIPMENT COMPANY, Buchanan, Michigan 
OTHER PRODUCTS OF THE CLARK AUTOMOTIVE DIVISION 


CLARK 


TRANSMISSIONS « AXLE HOUSINGS « TRACTOR UNITS © TORCON TORQUE CONVERTERS 
ELECTRIC STEEL CASTINGS « GEARS ond FORGINGS « FRONT and REAR AXLES for TRUCKS, 
BUSES and OF F-HIGH WAY EQUIPMENT 





EQUIPMENT 
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There’s a dependable 
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Atomic Energy (Cont’'d.) 





struction and operation of a major power 
plant using atomic energy for fuel, to be 
located at an appropriate site within suit 
able transmission distance of all three 
Florida companies 

The 3-company agreement looks to Bab 
cock & Wilcox and Allis-Chalmers, also 
parties to the agreement, for technical 
know-how, design, and manufacture of the 
major equipment 

It is also contemplated that Stone & 
Webster Engineering Corporation will be 
associated with the project in connection 
with the plant’s final layout and construc 
tion which will be subject to the approval 
of the Atomic Energy Commission and 
the Florida Railroad and Public Utilities 


Commission 





ISOTOPE DISTRIBUTION 


Simplified procedures have been estab 





lished for the domestic and foreign dis 


OTECTION for an intricate part! 
® tribution of stable (nonradioactive) iso 
Cleveland Containers save you money topes and rare earths produced by the 
U. S. Atomic Energy Commission 


in packaging large parts as well as smaller items. Under the revised procedures, neither 


domestic nor foreign applicants will he 


Above is a metal end telescope container designed to package a rotary group amperes > errr eum 
approval of applications before purchasing 


for a hydraulic oi! pump. Both ends of the shaft are further protected with | P 


ener tubes the materials. Requests and purchase 
pape ‘ orders will be handled directly betwee 


This style container has many uses for both heavy and light parts. the user and the AEC facility supplying 
SHOULDERS to lean on! the materials. Electromagnetically con 
centrated stable isotopes, previously avail 
able only on a loan basis, will be avail 
Illustrated is an all-paper con- | able for sale to domestic users. Reports 
tainer with a die cut disc fitted of results of experiments using the ma 
into each of the paper Cap | terials will not be required from either 
ends. This is to accommodate | [Sor foreign applicants 
a quantity of thin gaskets as- The 
sembled over a paper tube for 
convenience in merchandising 
and protection in shipping. 


Commission will establish annual 
or special quotas of the total quantity of 
each stem to be distributed and the maxi 
mum amount which will be available to 
any one person, firm, or institution with 
Suitable for such items as rub- | out special Commission approval. Samples 
ber gaskets, washers, shims, | of rare and expensive items may h« 
rubber or wire coils. loaned, provided they will not be diluted 
or contaminated during use 


WRITE for our complete 





Packaging Folder. NONMILITARY REACTOR 
The first nonmilitary atomic energy re 
Why pay more? For good quality... call CLEVELAND! actor to produce power for the generation 
of electricity by a private utility will be 


THE the sodium graphite reactor now being 


SALES OFFICES: built by the Atomics International Divi 
was ~ ~-hy ston of North American Aviation, Inc 
ocnasten, W. Y. Negotiations are under way between 
COMPANY e wa HARTFORD, Atomics International and the Southern 
CONN 


qmnee California Ed 


mamrnis «201 BARBERTON AVE., CLEVELAND 2, OHIO 


10s ANGELES ) of surplus heat from the reactor located 


eee, sph gr Hy af | in the Santa Susana Mountains about 
OGDENSOURS, a. TUBES AND CORES FOR ALi PURPOSES ‘he , iH thirty miles northwest of Los Angeles 


CLEVELAND CONTAINER CANADA, LTD. The Atomic Energy Commission has 


Plants & Sales Offices: Sales Office: \ ] authorized the two organizations to enter 
TORONTO AND PRESCOTT, ONT. MONTREAL 


ison Company for the “sale” 


into an agreement for the electrical gen 
eration equipment addition to the reactor 
(Continued on p. 944 
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There’s a dependable 


“Gencix” \N 
SCINFLEX CONNECTOR 


for every electrical circuit 










AN30578 
Cable Clamp 


a 





These electrical connectors are designed and built to 





provide maximum performance under the most rugged 
operating conditions. AN “A” 
General Duty 


Well recognized for outstanding characteristics of 
resistance to moisture and vibration, these connectors 





are provided in a variety of AN types. 
Our Sales Department will be glad to furnish com- 
plete information on request. Trademark 






AN "C" 
Pressurized 





MTT, MN aN OF Benctiv~ 


Export Sales and Service - Bendix international Division, 205 East 42nd St. New York 17, N_Y. 





FACTORY BRANCH OFFICES AN ogee 
117 E. Providencia Avenue, Burbank, California « 512 West Avenue, Jenkintown, Pennsy! 
vania « Stephenson Building, 6560 Cass Avenue, Detroit 2, Michigan « 5906 North Port ironm 
Washington Road, Milwaukee 17, Wisconsin « American Building, 4 S. Main Street Envirc ent 
Dayton 2, Ohio « 8401 Cedar Springs Road, Dallas 19, Texas + Boeing Field, Seattle 4, Resistant 
Washington « 1/701 “K" Street, N. W_, Washington 6, 0. C 





We Believe that Peaceful Co-existence is Best Maintained by being Too Tough to Tackle 





MASON & HANGER — SILAS MASON CO., INC. 
ENGINEERS and CONTRACTORS 





Builders and Operators of 
Ordnance Facilities 


500 Fifth Avenue Lexington 
New York Kentucky 
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Here’s the best 
Shortcut in the field 
of organic finishing 


One operation usually removes 
paint, rust and oil at the same time. 







One tank of Oakite Rustripper frequently 
does all these jobs: (1) strip rejects and 
conveyor hooks; (2) pickle rusted stock; 
(3) prepare reconditioned products 

for refinishing operations. 


One tank may eliminate many tanks 
used in ordinary cycles. 


RUSTRIPPER 


ee a | 


FREE: Our illustrated booklet tells how 
this amazing cleaner-stripper-deruster 
offers tremendous possibilities for sav- 
ing minutes, hours, dimes, dollars. 
Write or send coupon for your copy. 


OAKITE PRODUCTS, INC. 
24 Rector St., New York 6, N. Y. 


Send me a FREE copy of your booklet “Here’s 
the best shortcut in the field of organic finishing” 

















NAME 
OO, = — 
OBB 0N GE eee a 
OAKITE 
leo! Service Rep ives in Principal Cities of U. §. end Conede 
* 
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The sodium graphite pilot plant reactor 
will be completed this year. Producing 
20,000 kilowatts of heat, the reactor 1s 
part of the AEC’s 5-year program to de 
velop economical electricity from atom 
energy. Atomics International ts contri 
buting $2,500,000 to the reactor project in 
a joint participation program with the 
AEC for nuclear power development 

The new agreement, when finalized 
will permit Southern California Edisor 
to design, construct, and operate, at no 
cost to the Government, a heat exchanger 
and turbogenerator with an _ electrical 
capacity of about 7,500 kilowatts. Edison's 
investment in the electrical generating 
equipment will be over $1,000,000 


RESTRICTED DATA ACCESS 


The AEC regulation under which busi 


ness firms and individuals may gain access 


to restricted data relating to civilian uses 


of atomic energy is now in effect 

The new regulation defines the areas 
of secret restricted data to which access 
may be obtained. It contains a comprehen 
sive list of categories of classified infor 
mation available under the access pro 
gram and provides that the applicant for 
secret restricted data relate his request 
to one or more of these categories 

This change will aid the applicant bot! 
by advising him of the areas of informa 
tion available and by permitting him to 
refer in his request to specific categories 
It will also facilitate interchange of secret 
restricted data between companies hold 
ing access permits for the same categor 
es of information 

Information relating to the weapons 
program is excluded from all categories 

Included in the list of categories of re 
stricted data available to access permit 
holders is information related to con 
trolled thermonuclear processes 

In announcing the availability of infor 
mation relating to controlled thermonu 
clear processes, the Commission empha 
sized that work in this field is still only 
in the very early experimental stage. The 
availability of such information under the 
access-permit program will, it is hoped 
permit much wider independent experi 
mentation and research, encourage more 
people to work in the field, and lead per 
haps to earlier solution of some of the 
enormously difficult problems involved 

A change relating to patents ts also 
made. In the proposed regulation the 
Commission generally waived its rights 
under Section 152 of the Atomic Energy 
Act of 1954 in inventions and discoveries 
resulting from access to restricted data 
but had retained an irrevocable, royalty 
free, nonexclusive license for govern 
mental purposes to inventions and dis 
coveries resulting from access to secret 
restricted data. This proposed license pro 


vision has been eliminated 
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UNITED 


35;000 TON FORGING PRESS 














A NEW 435,000 ton hydraulic forging press being built 


by UNITED for the USAF Heavy Press Expansion Program 
to help bring the United States to a commanding position 


in the production of modern aircraft for the armed services 


UNITED | 


ENGINEERING AND FOUNDRY 
COMPANY 


Pittshureh, Pennsylvania 





Avco Lycoming 
lifts America 
into a 

new era of flight 


A few tomorrows from now, giant 
whirlybirds will whisk you aloft, speed 
you hundreds of miles away, and deliver 
you—minutes later—a few sleps from 


your destination, 


To give America this new get-up-and-go, 
Avco’s Lycoming division is readying sure, 
dependable power in unprecedented 
volume. Today, engines built by Lycoming 
drive more ‘copters than any other engines 
in the world. And Lycoming scientists, 
who recently created the first gas turbine 
for 'copters (the 825-hp. T-53 for the Army’s 
new utility Bell XH-40), continually explore 


new ource oO; ‘copter power. 


Helicopter travel —like private business 
flight —is one of the great American 
possibilities being hastened toward 
practical reality by the surging 


power ol Lycoming. 


For booklet, “Helicopter Power Plants,” 

or for help on any problem involving power— 
wire, phone or write to Avco Defense 

and Industrial Products, Stratford, Conn. 


ENGINEERS WANTED: KKewarding careers for 
outstanding men. Write to Vice President, 


Industrial Relations, Stratford, Con: 





ycocoming 


Aveo Defense and Indu sat yr Pesce defense and industrial products 
ing + ! and productio . . woe 
ufacturing © orp Lycoming ' iced = bevetof Phy . - a . " sr se ae > 


duce power plants elect 











AMERICAN ORDNANCE ASSOCIATION 


Founded 1919 


A patriotic, educational, scientific, nonpolitical, and nonprofit- 
making organization of American citizens dedicated to scien- 
tific and industrial preparedness for the common defense 


OFFICERS 


President 
George F. Hussey, Jr., American Standards Association, New York, N.Y. 


Vice-Presidents 
Harvey C. Knowles, Procter & Gamble Company, Cincinnati, Ohio 
Louis Polk, Sheffield Corporation, Dayton, Ohio 
Robert L. Biggers, Fargo Division, Chrysler Corporation, Detroit, Mich. 
Stanley C. Hope, Esso Standard Oil Company, New York, N.Y. 


Regional Vice-Presidents 
Carl S. Hallaver, Bausch & Lomb Optical Company, Rochester, N.Y. 
Daniel J. Martin, Hughes Tool Company, Houston, Tex. 

K. T. Norris, Norris-Thermador Corporation, Los Angeles, Calif. 
John M. Olin, Olin Mathieson Chemical Corporation, New York, N.Y. 
John S. Pfeil, Stone & Webster, Inc., Boston, Mass. 

Paul Pigott, Pacific Car and Foundry Company, Seattle, Wash. 
William J. Rushton, Protective Life Insurance Company, Birmingham, Ala 
W. G. Swartchild, Jr., Swartchild & Company, Chicago, III. 
Charles M. White, Republic Steel Corporation, Cleveland, Ohio 
Dean Witter, Dean Witter & Company, San Francisco, Calif. 


Treasurer 
James D. McIntyre, Washington, D.C, 


Counsel 


John Ross Delafield 


Delafield, Marsh and Hope, New York, N.Y. 


Assistant Counsel 


John FP. Floberg 


Kirkland, Fleming, Green, Martin & Ellis, Washington, D.C. 


Executive Vice-President 
Leo A. Codd, Washington, D.C, 


Secretary 
Florence G. Ferriter, Washington, D.C. 


DIRECTORS 


Robert L. Biggers, Fargo Division, Chrysler Corporation, 
Detroit, Mich. 

Omar N. Bradley, Bulova Research and Development Lab 
oratories, Beverly Hills, Calif. 

Levin H. Campbell, Jr., Automotive Safety 
Washington, D.C. 

Benjamin W. Chidlaw, Thompson Products, Inc., Cleveland, 
Ohio 

W. W. Coleman, Bucyrus-Erie Company, Milwaukee, Wis. 

Paul L. Davies, Food Machinery and Chemical Corporation, 
San Jose, Calif. 

B. F. Fairless. American Iron & Steel Institute, New York, N.Y. 

William K. Fitch, Dravo Corporation, Pittsburgh, Pa. 

Herbert A. Gidney, Gulf Oil Corporation, Pittsburgh, Pa 


Foundation, 
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R. E. Gillmor, New York, N.Y. 
S. C. Hope, Esso Standard Oil Company, New York, N.Y. 
George F. Hussey, Jr.. American Standards Association, 


New York, N.Y. 


C. Jared Ingersoll, Muskogee Company, Philadelphia, Pa. 
K. T. Keller, Chrysler Corporation, Detroit, Mich. 
Harvey C. Knowles. Procter & Gamble Co., Cincinnati, Ohio 


Henry N. Marsh, Washington, D. C. 

James D, Mcintyre, Washington, D, C. 

Frederick H. Payne, Springfield, Mass. 

John S. Pfeil, Stone & Webster, Inc., Boston, Mass 

Louis Polk, Shefheld Corporation, Dayton, Ohio 

S. E. Skinner, General Motors Corporation, Detroit, Mich, 
J. E. Trainer, Firestone Tire & Rubber Co., Akron, Ohio 
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MAJ. GEN. EDWARD P. MECHLING 


Commander, Air Force Armament Center 








Air Force Armament 


The responsibility of the Air Research and Development ( lommand 


LARGE segment of the vast do 
main of the United States Air 

Force is engaged in research and 
development. Its ten major research, de- 
velopment, and test centers throughout 
the country are guided and controlled 
the Air Re 


search and Development Command— 


from a vast nerve center 


presently located in Baltimore, Md. 
This centralization of control was de 
cided upon after several years of opera 
tion, during which each of the several 
agencies carried on its work independ 
ently. The United States Air Force's re- 
sponsibility for achieving and maintain- 
ing qualitative superiority in America’s 
air weapons sparked the ARDC into 
being as an integrated organization. 
The mission of the ARDC embraces 
three essential responsibilities: (1) To 
attain and maintain qualitative superi 
ority of matériel and to conduct or 
supervise required scientific and tech- 
nical studies; (2) To seek new basic 
knowledge from which improved aéro 
nautical equipment, matériel, weapons, 
and techniques can be developed; and 
(3) To undertake the development and 
recommend the adoption of appropriate 
new and improved devices and systems 
for the conduct and support of air war 
fare and aircraft missiles, including 
complete weapons systems, techniques, 
and procedures applicable to Air Force 


purposes, 


ips these mission responsibilities the 
ARDC dedicates its effort, It codrdi- 
nates the Nation’s scientific talent to 
develop new and better equipment and 
contribute knowledge to defense-devel- 
opment problems, It uses its own fa- 
cilities and those of some 200 univer- 
sities and other nonprofit institutions 
and many industrial concerns to assist 
in advancing Air Force technology. 
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Maj. Gen. Edward Pont Mech- 
ling, United States Air Force, 
whose photograph appears on 
the opposite page, was commis- 
sioned as a second lieutenant of 
Cavalry upon his graduation 
from the United States Military 
Academy in June 1927. He was 
born in Knoxville, Tenn., Sep- 
tember 13, 1904. 

In 1929 he was detailed in the 
Ordnance Department, United 
States Army, graduating in 1932 
from the Ordnance School and 
the Massachusetts Institute of 
Technology. 

After ordnance duty with the 
Air Corps at Langley Field, Va., 
he was assigned as Ordnance 
Staff Officer, Eighth Air Force, 
European Theater of Opera- 
tions, later as Assistant Chief of 
Staff, A-4. He also served in this 
capacity with the North African 
Strategic Air Force, and Head- 
quarters, Fifteenth Air Force, 
Mediterranean Theater of Op- 
erations. 

Upon his return to the United 
States he was assigned to G-4, 
War Department General Staff. 
In 1945, he was assigned as 
Chief Ordnance Officer, Head- 
quarters, Army Ground Forces. 

In 1947, General Mechling 
transferred to the United States 
Air Force and served in the Air 
Staff as Deputy Director of Ar- 
mament, Office of the Deputy 
Chief of Staff, Matériel, from 
December 1948 to May 1951. In 
December 1951 he was assigned 
as Deputy Director of Arma- 


ment, Headquarters, Air Re- 
search and Development Com- 
mand. 


On February 8, 1952, he as- 
sumed command of the Air 
Force Armament Center, Eglin 
Air Force Base, Fla., where he 
is serving at the present time. 

General Mechling has been 
awarded the Legion of Merit, 
the Air Medal, and the Com- 
mendation Ribbon with two 
clusters. He is a member of 
Council of the American Ord- 
nance Association. 











A system of domestic and foreign 
field offices monitors research projects, 
maintains liaison with industry, and co- 
ordinates Air Force requirements with 
industry and the Air Force operational 
commands. 


In the weapon-system principle of 


management the Command utilizes the 
research-development-production cycle, 
under which all components must be 
designed, integrated within a limited 
time period, tested as a whole, and pro 
duced at the lowest possible cost, 

The testing of the weapon that pre 
cedes production, both of the many 
components as such and the assemblies 
of these components as integrated ems, 
is the insurance of quality of the weap 


ons used by the Air Force 


HE Air Force Armament Center at 
Eglin Air Force Base, Fla., tests air 
craitarmament systems and components, 
including guns, ammunition, bombs, 
and rockets. It also conducts research 
and development of test procedures, 
This complete armament-testing fa 
cility has been created in the past five 
years, adding another name and place 
identihed with newest military 
The Sandy Hook, 


Aberdeen, and Dahlgren are now joined 


our 
service. names of 
by Eglin, and, except for Sandy Hook, 
are the present armament testing facili 
ties of the Army, Navy, and Air Force. 

General Mechling has been connected 
with this very important testing facility 
since its inception. Under his command 
it has become an essential activity in 
the Air Research and Development 
complex and has achieved national rec 
ognition, Through forward planning it 
has programmed additional capability 
to test the air armament of the future. 
The basic experience General Mechling 
received from his Army Ordnance serv 
ice, added to that he acquired with 
the Air Force, plus the talents available 
from the sister service testing centers 
has placed the Air Force Armament 
Center in a commanding position for 
“the present is intelligible only in the 


light of the past.” 


well to realize that the largest are still the layman may ask, cannot a similar _ sile employing the ballistic principle ts 
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The Ballistic Missiles 


Development of the Redstone with its range of 250 miles is but 


the forerunner of mightier weapons such as the Intermediate Range 


Ballistic Missile which will have a reach of about 1,500 miles 


T is a gratifying thing to see that 
the full development of the Red 
stone missile, a mighty thing in it 
self and a herald of mightier weapons 
to come, has taken place at the Army's 
Redstone Arsenal, Huntsville, Ala, All 
the Redstone prototypes, which at this 
writing have been fired at all, have 
been made there on the spot. 
Looking forward another stage—and 
a very large one it s—it Is quite as 
gratifying to see that Redstone firings 
thus far have been for the purpose of 
advancing the development of a much 
more potent weapon, the Intermediate 
Range Ballistic Missile, not yet other 
“Post-Red 


stone,” and that the IRBM also will 


wise named, unless it be 


emerge from this same Army arsenal. 


LTIMATE use-production will be 

from a Chrysler installation, inas 
much as that corporation has the con 
tracts not only for quantity production 
of the missile but also for the associated 
weapons system necessary for shipboard 
adaptation (storing, transporting, hoist 
ing, launching, ete.). The Navy is asso 
ciated with the Army in employing 
these new weapons which are capable of 
reaches vastly longer than any ballistic 
missile ever went before. 

The circumstance that the two serv 
ices are united in the development of 
this particular IRBM provides its own 
impressive evidence of their common 
ordnance 


confidence in a_ notable 


achievement. 
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Mark S. Watson 





Mr. Watson ts a well-known 
military analyst and a member 
of the staff of the Baltimore 
Sun. He is a holder of the 1945 
Pulitzer Prize for international 
correspondence and a regular 


contributor to OrxvpNANce. 





Further evidence, if needed, was sup 
plied by the sudden shift in Defense 
Department policy a few weeks ago. 
Up to then, only the vaguest public ref 
erences to Redstone had been made ofh 
cially, with a studied refusal to endorse 
or deny even the widely circulated re 
port that the new missile would have a 
range of roughly 250 miles. Suddenly 
there was official mention that, how 
ever good Redstone might be, there 
was something far more potent on the 
in the form of the IRBM which 


would have a reach of 1,500 miles. 


way 


Redstone Arsenal itself (that is, parts 
of it) ceased to be inaccessible, and a 
number of unofficial visitors, including 
press representatives, were permitted to 
see the great 60-foot Redstone missile 
at close range, scrutinize the operations 
of transporting it, mounting mt tor 
launching, fueling it for flight, and 
making the firing contact. 

They also were able to discuss with 
the arsenal’s administrators and chief 
technologists numerous aspects of Red 
stone's design, construction, testing, and 


performance. Such articles as were writ 


ten and such photographs as were made 
were, of course, subject to review be- 
tore public ation, but so well defined 


had been the discussions and so discreet 


the official spokesmen—notably Maj. 
Gen. John B. Medaris, commanding the 
newly created Army Ballistic Missile 


Agency, and Brig. Gen. H. N. Toftoy, 
commanding the arsenal and himself a 
distinguished pioneer in missiles and 
that no excisions of 


rocketry impor 


tance were called for. 


— too, illustrates the depart 
mental confidence that much of the 
development work now is past the se 
cret stage and properly in the field of 
public knowledge. 

An early suggestion ol this had come 
jate in 1955 when General Medaris was 
selected to head the new Army Ballistic 
Missile Agency—a first step toward the 
scheduled creation of a civilian Missiles 
Chief (directing missiles research and 
production for all the services) immedi 
ately under Defense Secretary Charles 
E. Wilson. 

Pressed for an explanation of this 


new concentration of authority, Mr. 
Wilson indicated that there had been a 
“break-through” (whether in science or 
technology or both he did not say) of 
such proportions as to warrant a quick 
concentration of “doing” rather than 
further “advising” (of which he seemed 
to imply the Pentagon has a surplus). 
There is no doubt that very large 


achievements lie ahead, but it is just as 
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that instant be precisely on the sched- 
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Tall as a 15-story building, the static test stand at Redstone Arsenal dwarfs the huge Redstone missile (Army photo 
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An experimental aircraft rocket is fired on a ground track designed to test aérody- 
namic qualities of new missiles at Redstone Arsenal, Huntsville, Ala. (Army photo). 


down that stupendous speed, whether 
by rockets firing toward the front, 
rather than the rear, or by wing con 


trols, or by other braking devices. 


ITH such a slowdown, obviously 

something of the difhiculty of in 
terception vanishes. The ramjet guided 
missile, being dependent upon air in 
take and hence limited to altitudes be 
low 100,000 feet and being limited to a 
speed of perhaps one mile a second, is 
appreciably more vulnerable to intercep 
tion on that account during most of its 
flight. The ballistic missile likewise will 
be more exposed to attack during the 
closing stage of the flight when, as 
noted, it will certainly have to be slowed 
down, and quite probably to something 
like the ramjet’s own pace. 

The positive virtue of the ramjet, of 
course, is that it is guided throughout 
its flight, whether from ground radar, 
or from a distant airplane, or by other 
devices so nearly magical that they are 
not to be discussed at this time, Thus if 
it be completely subject to this external 
guidance control, the ramjet will be 
able to pursue a weaving course and 
thus escape some of the vulnerability in 
separable from the ballistic missile’s di 
rect course which can patently be cal 
culated and conceivably blocked by 
intercepting missiles, 

What is more significant, since the 
only really important stage of a mis 
sile’s flight is its final arrival on target, 
if the ballistic missile’s course over the 
last nine-tenths of its flight is finally and 
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months behind schedule, until industry 


Se anes Go Golo sess 


irreparably determined by its speed and 
its absolute direction in two dimensions 
at the conclusion of the first one-tenth 
(with the ten-times magnification of 
error which is involved) we must rec 
ognize the vast importance of the ram 
jet rival’s continuous guidance, right 
down to impact. 

Indeed, recognition of this is so in 
evitable that we must ask whether sci 
ence and technology will not in time 
find a way of improving the ballistic 
missile by adding to it, in the closing 
stage, some power of swerving at need 
from its purely ballistic course in order 
that 
which, obviously, is of incomparable 


to attain last-minute precision 
value. 

This would be something of a trick, 
certainly, but in view of the miracles 
which have already been achieved, who 
is sure that another is beyond the reach 


of man’s mind? 


UR present concern, however, is 
with the ballistic missile develop- 
ment at Redstone Arsenal, and that is 
enough magic for the moment. What 
are the points of vast improvement of 
Redstone over Germany's wartime V-2, 
its early progenitor? 
Guidance obviously is one, for the 
primary boast is that while Redstone’s 
range is apparently not a great deal 
more than that of Germany's wartime 
V-2 the improvement in precision is 
tremendous, and that is all-important. 
If the missile gets its final launching 


early in its flight, patently it must at 


that instant be precisely on the sched- 
uled course, both in azimuth and ele 
vation, The velocity finally imparted by 
the expiring rocket also must be exactly 
known, for if it be greater or less than 
the calculation, the missile will reach 
beyond the target or fall short of it. 


also has been im- 


p* \PULSION 

swroved. A look at the exterior of Red 
stone’s fuel compartment, as compared 
with V-2’s, discourages the suspicion 
that the greater range is achieved by a 
greater volume of fuel, Is it, then, a bet 
ter fuel? Quite probably, for fuel chem 
ists have been industrious these ten years, 

Is the combustion method better, too? 
Almost certainly, yes, for here great 
progress was necessary and hence in 
evitable. The alcohol-plus fuel must be 
perfectly tested and proportioned, and 
the initial weight must be known ex- 
actly because this is the chief factor in 
total weight as well as the determinant 
of flight-limit. 

The aérodynamic designer must also 
include in his calculations the fact that 
this immense weight is to be totally ex 
hausted in a specific time, with obvious 
effect upon the missile’s continuously 
changing balance while the fuel is being 


burned. 


HE mention of these two obvious 

fields of immense research during 
the past decade, without regard to 
others, will suggest the scope of the 
work achieved at Redstone Arsenal. A 
very large amount of it was performed 
by Dr. Wernher von Braun and more 
than one hundred other German scien 
tists and technologists. 

Von Braun was the brightest spirit 
in the creation of Germany's V-2. His 
soaring mind carried him far beyond 
that leading terror of his day, not only 
to the semiperfection of the V-2 now 
visible in Redstone but to the extension 
of Redstone—first to the post-Redstone 
IRBM, then to a later ballistic develop- 
ment into ICBM, and much further. 

Even the projected earth satellites 
which we are to launch next year are 
stepping stones in this contemplated se 
ries. The Armed Forces Staff College 
was lately enlightened by his extraordi 
nary lecture on a later, manned space- 
ship, which he describes with such viv- 
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enough to require an interesting device 
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idness as almost to persuade his hearers 


that they are looking at it, riding in it, 


and alternatively reconnotitering the en 
ture surtace of the globe, or dropping 
off a 


tully controlled winged bomb 


upon the spot where it might do a lot 


of good, or taking off in a rocket relay 


ind back. 
Braun, the 


6 y 
ol ¥-2 is 


for the moor 
Von 


ducer 


chief scientih pro 


undeniably the chief 


producer of Redstone and, thus far, the 
principal in the march toward ICBM 

the scientify technologi 
The 


late 


\ word on 
cal force at Redstone is in order 
100-0dd Germans who came here in 
1945 and thereafter, and to whom un 


stinted credit is due, have been joined 
by something like ten times that num 
ber of Americans, and a whole group 
Americans, 


fully 


of 9,000-0dd Germans and 
military and civilian, have been 
integrated in the much larger Hunts 
ville, Ala., 


ot Chattanooga and midway between 


Birmingham and Nashville. 


community, well southwest 


= AINLY Huntsville is changed 
A from World War II days when this 
was a combination of ammunition-load 
ing center and chemical base suddenly 
dropped next door to a charming old 
Alabama town in many respects little 
changed from the day when Cotton 
was King. 

Nobody has seen more of the change, 


nor been a larger factor in it than Gen 


eral Toftoy. He was already interested 


in missiles he tore we knew ot the V 2 


when the National Academy of Sci 


ences, in earnest search of surface-to 


surface missiles, put the Ordnance 
( OT} to we rk on a mere idea. It should 
not be forgotten that a first step was 


Aber 


deen Proving Ground, first of its sort 


the creation of the wind tunnel at 


in the country and employed alike by 
Army, Navy, and Air 


the other ser 


Force as years 


went on until ices could 


build th cir own, 


T was General Toftoy, an expert in 


rocketry, W ho maintained an interest 


in that science when others’ interest 


flagged al d under “w hose direction the 
Nike and Ce rporal systems were devel 
oped and the superbazooka and Honest 
John brought to reality. 

Notably. it when as 


was he w ho, 


signed to the Furopean theater during 
World War Il. applied | elf to scru 
tinizing a'l German ordnance installa 


recommended brit 


tions within rea h, 


ing to America the mussiles staff at 


Peénemuende, himself rounded | the 
mitial 120 Crer in scientist including 
Dr. von Braun, as they wer n 
away in groups toward retuge in Aus 
tria, and arranged tor tl trip t 
America 

YENERAL TOFTOY advanced 

J from chief of the rocket branch of 


Ordnance Research and De velopment 
to director of the Redstone laboratories 
in 1952, and became commander of the 
arsenal in 1954, succeeding Brig. Gen 
Thomas K. Vincent, when the latter re 
tired to continue his outst inding careet 
Technical Divi 


as staff consultant for 


sions and Committees of the American 
Ordnance Association 


Much of 


survives today, 


wartime Redstone Arsenal 


not only the $0,000 acres 
of the big reservation which unites the 


World 


manutactory, 


old loading station (largest of 


War Il) and the chemical 
but a good many of the original build 


ings which were vacated after 1945 


when Gevernment turnback of the 
property was seriously threatened 
Rescued and quickly chosen for mis 
sile use, the se facilities have been 
only for the 


ind the Air 


Force, designing and loading Air Force 


vigorously worked not 


Army but also for the Navy 


rockets and the Falcon guided mryissile 


In this time exposure of a night rocket Aight 


sparks are propellant embers, arcs are star tracks around Polaris 


is we ltl nt work he itt 
s he ] cad (ira in } 
Lonvhor ‘ 

The t t vork tl Navy 
‘ ours ( thy ( 
operator e Navy wit I \ 
or the hk t issile i 1 IRBM 
lh ‘ ' ot shy ' 
' ‘ ‘ } ‘ ! 
tions of ‘ i issioft i t\ | 
the l i 

I he ins i { ha ck i cat 
} il to « {> rypissile pre thor 
through i c omnyg of enprnes 
tests at White Sand user tests (at ort 
Bliss), modification, and standardiza 
tion mto the new compre ed ( 


neer user’ program. which gets the pre 


duction manutacturer nto practice 


earlier and, at some cost in dollars, saves 


setup includes the Re 


4 hone irsenal 
h ! 


seare ind Development Division 
the Industrial Division, and the Field 
Service Division plus clements of a 
Training Division, directed from Abert 


deen 


It must be remembered that the if 


senal is not i large shoy and 1s ne on 


sidered a tactory (actually the 


facturing contractor does &*< per cent of 


the work), but it is significant th 


Army installation ts as rounded an es 


tablishment as its great predecessors, It 


an machine cast, mold (whether 


metals, plasti or rubber) and develoy 


components which otherwise 


straight streak is missile path 


Army photo 











months behind schedule, until industry 
is ready to take over. 

This is the great function of the 
Ordnance arsenals as a whole. Not an 
industry in the country is capable of 
doing by itself a whole job of this sort. 
Also, once industry's invaluable service 
is enlisted, it still is not possible to turn 


it off 


main contractor's time lag is multiplied 


and on like a faucet, for the 


by the subcontractor’s 


4 iy {ESI 


its own 


appalling gaps the arsenal, in 
pioneering stage, can take 
care of with high efficiency—but only i 
Ordnance is allowed time to work out 
a program well in advance, and only if 
it can surely count on its money, inste ad 
of having it nipped off by sudden and 
unpredictable budgetary economies. 

In Ordnance affairs, during the suc 
cessive post-1945 “economy waves, 
there were a good many changes of 
plan, but the planners did well to keep 
the German “recruits” well occupied, 
first at Fort Bliss and later at Redstone. 
Their families were brought over, their 
quarters and living arrangements pro 
vided, and their integration into Ameri 
can life effected in an orderly manner. 
They clearly are content, and America 
can afford to be highly contented with 


them. 


T was only last February that the 
Army Ballistic Missile Agency was 

created under General Medaris. It took 
over bodily part of the Ordnance Mis 
sile Laboratories of the Research and 
Development Division in the original 
Redstone establishment, as defined 
above. 

The separation did not and does not 
interfere at all with the other re 
search and rocket development under 
the arsenal and does not involve a du 
plication of the arsenal staff. Guided 
missiles had simply reached the point 
where separation was needed, so that 
there could be complete centralization 
on the most important of all the Ar 
senal's rocketry developments—the Red 
stone and IRBM enterprises. 

General Medaris’ new agency, while 
geographically enveloped in the old 
arsenal properties, is directly responsi 
ble to the Chief of Ordnance in Wash 


ington, 
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missile 
roars into the stratosphere curing recent 


The new RKedstone ballistic 


Ordnance Corps tests (Army photo). 


The scene last February was impres 
sive, On the day when outsiders were 


admitted, the great Redstone missile 
was on display at a convenient hard 
stand within the arsenal airfield, to 
which the 60-foot monster with its sys 
tem auxiliaries had been swiftly and 
easily hauled up by tractor. 

Near by was the tank truck from 
which the fuel is pumped into the 
empty chamber, 

Near by, too, were the facilities and 
repair trucks, with compressor, batter 
ies, and generators. 

At a distance was the firing mech 
anism, connected by long electric cable 
with the combustion chamber and 
manned on this occasion by a youthful 
looking German who eleven years ago 
had been doing much the same sort of 
thing with V-2’s—and on occasion, he 
chuckled, diving into a slit-trench when 
the V-2 misbehaved. That apparently 
does not happen with the well-bred 


Redstone. 


T the other side of the reservation is 

the new testing-tower (the largest 
known) for testing motors, instrumen 
tation, materials, heat, vibration, etc. It 
is a 150-foot concrete-and-steel structure 
with twin platforms for mounting the 
big missiles in initial static testing—not 


with full charge certainly, but with 


enough to require an interesting device 
for deflecting the tail blast. 
This damlike 


diately underneath the platform below 


is a structure imme 


the tail assembly. Over the dam pours 
a sheet of water into a pool where the 
blast of fame is cooled down a matter 
of yards from the tower's numerous in 
tricate testing devices and the technolo 
gists on duty the re. It is a costly bus 
ness, and it took the Ordnance Corps 


quite a time to get the need for it prop 


erly recognized 


While it was still on the way the 
German researchers did the best with 
what they had—they built a single, 
small makeshift tower out of scrap 


metal they salvaged around the arsenal. 


N”! too tar distant in the outdoor 
track 


testing area is a_ ballistic 

(looking much like a wrong-way tob« Z 
gan slide) where the small-sized proto 
type rockets get their tryouts. They are 
first mounted at an appropriate angle 
on a sort of sled, moored at the base of 
the inclined ballistic track. The sled it 
self is propelled by take-off rocket from 
a standing start to supersonic speed in 
the course of its swift whiz up the track. 
At a designated point the main rocket is 
fired, and the real testing measurements 
begin. 

The visitor is not quite prepared for 
such a flash of lightning. On the day 
referred to, a self-assured newspaper 
photographer set up his camera to get 
what looked like an easy and photo 


genic shot. The warning signals were 


called off by seconds “Four! Three! 
Two! One! Zero!” and then came 
“BANG!” Every eve winked, and in 


that instant of a wink the show began 
and ended! 

It is unfortunate that at the moment 
it is not permitted to speak in more 
precise terms ol the great new missile’s 
proved performance. Much more will 
be said soon, one gathers, under the 
new Defense policy of releasing addi 
tional technical data in quantity, now 
that we are reaching into the produc 
tion stage with so many missiles of so 
many patterns, for so many purposes. 
At the moment, the clear prospect for 
the intermediate range ballistic missile 


is about the brightest spot on the Ord 


nance horizon 
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Industry and the Reserve 


The success of the Reserve Forces Act of 1955 depends upon the 


help, the active support, and the understanding of industry 


mm assisting young men to imple ment their training obligations 


MERICAN industry has a proud 


history of magnificent 


re sponse 


to its countrys call in ume olf 


war. American industrial know-how 


and production skill have been a nem«e 


sis to our enemies and the cornerstone 


of the success achieved in battle by our 


armed torces. But now, tor the first 


time, industry faces a manpower call in 
peace a call of the 


Act of 


affect almost every employer 


time ol Reserve 


Forces 1955—a call which will 


Act. or 


It spells out tor our 


Reserve Forces 


In brief, the 
RFA, 


young men their military Reserve obhi 


mt 


loc s this 


gations, which are now compul 
sory. Its an American answer to 
the problem of national defense 
without a irye standing army. 


The RFA, 


ables industry 


it the same time, en 
to know exactly 
where it stands in regard to its personnel 
involved in the program. It makes for 
employee stability, which ts a most im 
portant consideration, 


T he suce 


is CSS ntial to 


ess of our Reserve program 


national security. /t can 
not succeed without the help, the active 
support, and the understanding of in 
dustry. | cannot emphasize this point 


too strongly. 


We are living in an age of “time 
compression a condition brought 
| 


upon us vy instantancous electron 


communication and supersoni speeds. 
means that in 


This time compression 


the event of a national emergency, days 


May-June 1956 





oe, 
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or even hours—will count more than 
weeks did in our past conflicts, The 
luxury of time in which to prepare will 
never again be ours 

Time compression then has dis 


concept of the un 


abused us of the | 


trained Minuteman loday, with mod 
ern wartare pitched to atomic weapon 
guided rryissile ‘Tire! urlitted tactica 
units the nation satished with semi 
preparedne is courting oblivion 

We dont nec nor want a large 


standing torce-in-being, but we must 


ha well -traine ! well-org 
well-equipped units i 
ind the Congre 


Ihe REA | the 


Will 


inswer it 
e that ital element of 


4 
- 


depth to the cxIsting detense 


forces of our country 
The Reserve Force Act, which be 
came law last \ugust ombines amend 


ments to the 19 Armed Forces Re 
serve Act amended and 
maligned 1951 Universal Mili 


Act, 


making ch inges in both laws, It 


ind the 






tary Training and Service 


provides lor an orgal izational 
Structure consisting ol the 
Ready, Stand-by, and Retired Reserves, 
the same setup as under the old bills 
However, the authorized strength ot 
Ready 


been raised from 1, f 


the Reserve for all services has 


1,000 men to 2. 


goo,ooo men. Excluded trom this total 


until July 1, 1957, are all persons who 





" 


have an oplivgation on the date of en 
actment of the act who are 


I he Army 5 


y Reserve i established il 


not actively 


participating portion of 


this Rea 


power to ill Reservists to a 
luty without the authority of Cor 
I in « ct leclared the | 
Ie 2 il i p> te I 
“rT ol he Ready Re erve ! nwt ‘ 
luty, Me i he Stand-by | ‘ c in 
i alled « 1} time Of War or ¢« cr 
pency «ciec ircadl by ( ong re 

I he juestion of whether a I ‘ ist 

in the Ready or Stand Reserve 
theretore mnportance hoth to the 
in} ly dua ! d his cmp eT Llere ire 
the i Ihceant portions ol the REA 

I All cn ul fo ape f enter 
wtive ervice ilter \ugu tg, 19 J 
dratt cnintment or commission ha ca 
6-year military-duty obligation. If they 


spend two years on full-time ac 


tive duty, as many will, they 
then must also serve three vears 
in the Re aly Re werve | one 


year in the Stand-by Reserve 


Ready Reserve training consists 
tht weekly cla 
, 


won) plus two weeks 


ot tortyv« ually a 


os (us 
p j 


2-hour of held 
training, being paid according to rank 


In some cases, as determined by the 
requirements of the service, the individ 
ual may be required to perform thirty 


n leu of the 


days of annual training 
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trialist a chance to imnpniement a satis | 

















forty-eight weekly classes and two 


weeks of held duty. A man enlisting 


for three years of active duty must put 
in an additional two years in the Ready 
year in the Stand-by 


Reserve and one 


Reserve. Four-year enlistments are to 


be followed by one year with the Ready 


Reserve and one year with the Stand 
by Reserve. 
Young men, aged 17 to 1814, up 


to a yearly Army quota of 100,000, have 
a choice of enlisting for a draft-deferred 
%-year period on the basis of full-time 
for 6 months to be fol 
Ready Re 


duty, these 


active service 


lowed by years in the 


While on 


receive d 


serve active 


young men pay of $50 


monthly-—this figure will be raised to 





$74 il Defense-pushed legislation gets 





congressional approval. In addition, if 





a student is doing well in high school, 





his active service may be deferred until 





after graduation but not after the age 





ol 20 





3. Personnel who had been on active 





duty prior to enactment ol the new law, 





and those now on active duty, alter 





having completed two or more years of 





active service will continue to he in 






the Ready Reserve for eight years (less 





years of active service). However, in 





their cases training is voluntary, and 





three years of Ready Reserve training 





qualihes this group tor transter to the 





Stand-by Reserve. 





In addition, those men who complete 





their active duty between August 9, 







1955, and July 1, 1957, may enlist for a 


year's training with the Ready Reserve. 
They will then have no further Ready 
Reserve training obligation but will be 
transferred to the Stand-by Reserve. 


Men graduating under the Reserve 


Officers’ Training Corps program will 


continue to Reserve commissions 


get 


and are subject to two years of ac 


tive duty and three years in the 


Ready Reserve. If such officers 


are not needed on active service, 
they will be ordered to duty tor 
6 months of training and then 


serve 7'/, years in the Ready Re 


scrTrvec. 
tinue participation in the Reserve pro 


yram after their obligation is satished. 


(“' MINIZ ANT of the well publicized 


A 


shortages in the scientific, engineer 


ing, electronic, and other critical man 


powel! ate gories necessary to the main 


tenance of our technologi il supremacy, 


{ Defense has insti 


the De partment ¢ 


tuted the “six months’ critical skill pro 
gram” to complete the Reserve Forces 
Act (see list on page 955). 

{ nder the provisions ol the program, 
put into effect only recently, persons 
with certain skills who are employed 
in detense supporting industries or re 
search may enlist in the Reserves for a 


T hey 


for six months and fulfill 


period of eight years serve on 
active duty 
the remainder of their obligations in 


the Reserve. 


Valuable training practice is acquired by Reservists in simulated battle 
problems conducted during the required yearly active duty 


Army photo). 

























































































rs 


Ra 


They will be encouraged to con 


Industries designated as critical have 
They 


aircrait, 


been carefully defined. include 


the production ot ordnance 


and missiles, electronics and communi 
cations equipment, health and welfare 
services, educational services, research 
and development services, and others. 
To make the RFA of 1955 fully effec 
tive, teeth have been put in the measure 


ru in this fashion If a 


fails to perform his duties 


Reservist 
satis 
factorily in any year, he may be 


ordered up involuntarily tor 45 


days of active-duty training. 
Failure to comply wit! such 
orders could result in court irtial pro 
ceeding 
This, in essence, 1 the extent of the 
Rf Aa it effects the young men ot our 
Nation. Now let us discuss its eflect on 
industry on the employer or the one 
concerned with management or pro 
duction 
You may ask why industry should 
support a Reserve program which 
would train men who may have to be 
called to the colors in time of emer 


gency, a time when an employer might 


; 


| 
need these men as never before. [t is a 


fair question and one which provoked 
a good deal of thought in the drafting 


of Reserve legislation. 


TINHE Reserve Forces Act of 1955 spe 
cihcally protects the employer in this 


respect. A continuous screening process 


will place the truly essential workers in 
the Stand-by Reserve. a group which 


would not be called for duty in the 


initial stages of a crisis. Under this 


plan, the men who may be considered 
more valuable to industry than to the 


military can be transferred from the 


vulnerable Ready Reserve into a Stand 
by classifi ation, Then the only way the 
armed services may call them to duty 
would be through the offices of the Se 
lective Service system. 

Then, too, younger employees, those 
who probably have not been on the rolls 


long enough to be considered thor 
oughly skilled in an industry, would be 
the ones subject to the first « ill, and this 
group might be of sufficient strength to 
Man 


power planners anticipate that the time 


satisty military requirements 


lag in calling up the Stand-by Reservists, 


are needed, will give the indus 


if they 
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trialist a chance to impiement a satis- 
factory program of substitution. 
Further—and this is a cardinal point 
—as more young men join the Reserve 
program, business not only receives the 


protection of numbers but also has a 
chance to train their employees uninter 
ruptedly. And remember that this is not 
a one-shot program—it is designed for 
use in many years to come—for as long 


as there is a threat to our way of life. 
’ | SHE United States Chamber of Com 
merce was one of the important 
Act. 


president of the 


industry 
Bovd 
U.S.C... in 


groups supporting the 
( ampbell, 
an article written for the 


irmy Information 


Digest, discussed 
the need for such measure and made a 


number of cogent observations concern 


ing industry's responsibility in fully 
implementing the act. 
“Until August g (of 1955)” Mr. 


Campbell writes, “Reserve training was 


a voluntary matter and relatively few 


Reservists chose to participate. As a 
result, only a small percentage of com 
panies with large numbers of Reservists 
on their payrolls felt it was necessary to 
adopt special policies regarding mili 
tary leave and related subjects. Those 
chat did were quite liberal in their poli 
cies affecting Reservists. 

“The prevailing practice among firms 
having such policies is to grant Reser 
vists fifteen days or two weeks of mili 
tary leave in addition to vacation time. 
In most instances, Reservists draw no 
salaries—other than their military pay 


and allowances—while on military 


leave, but receive full credit for senior 
ity and other employee benefits.” 

Mr. Campbell explains that, because 
of the new Reserve Forces Act, it is in 
evitable that more and- more 
young men will be participating 
in Reserve training. This will 
raise many questions regarding 
schedule adjustments to attend 


drills, off, 


with or without pay, to take part in field 


weekly extra time 
training exercises, and others too nu 
merous to list. 

In anticipation of these questions, as 
well as union demands for specific con 
tract clauses to “protect” workers af 
fected by the new law, most employers 


who already have special Reservist poli 
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Chemist* 

Clinical Psychologist 

Die Setter 

Engineer Draftsman 

Engineer Professional (all 
branches ) 

Foreman (critical occupations 
only) 

Geologist 

Geophysicist 

Glass Blower, Laboratory 
Apparatus 

Jig-and-Template Maker 

Mathematician* 

Microbiologist* 
bacteriologist) 

Nurse, Professional 


includes 


beyond bachelor degree level 





* Limited to those having graduate degrees 
lent experience, education and training (generally considered not less than | year 


Orthopedic Appliance and 
Limb Technician 

Osteopath 

Parasitologist (plant or 
animal ) 

Patternmaker 

Pharmacologist* 

Physiologist (medical) * 

Teacher, College and Voca- 
tional (critical occupations 
only) 

Physicist* 

Teacher, High School (mathe- 
matics and physical and 
biological sciences only 

Tool and Die Designer 


Tool and Die Maker 


master's or doctor's) of equiva- 








Manpower categories necessary to the maintenance of technological supremacy 


cies are reviewing them to determine 


their adequacy, Many other employers 
are considering the adoption of such 
policies for the first time. 

“IT am confident,” Mr. Campbell con 
cludes “that American businessmen 
everywhere will recognize not only the 
value of the law but also the moral 
obligation that it imposes upon them to 
make it as easy as possible for Reserv 
ists on their payroll to discharge their 
training obligations.” 

Labor, of course, also has taken a 
in the RFA, and before 


their recent merger both the AFL and 


keen interest 


clauses for 


the CIO were preparing 
new contracts with industry which 
would protect their members rights 


while fulfilling their Reserve commit 


ments. 
Many knotty problems involving in 
dustry and the RFA will have to be 


worked out. For instance night 
worke rs, overseas employees and 
traveling salesmen are still obli 
gated to participate in training 
yet the nature of their jobs might 
make it impossible for them to 
accomplish this during normal eve 
ning drill periods. Pittsburgh Reserve 
units, with a large proportion of night 
work Reservists on their rosters, have 
already undertaken provisions for day 
time training 


The 


who 1s prevented by distance, geogra 


law provides that : Reservist 


phy, or occupation trom taking tram 
ing will have a variety of opportunities 
his obligation Im the 


Ford 


mstance has a 


lor perlorming 


case of traveling salesmen, the 


Motor Company tor 
policy which states “the company it 


tempts wherever possible to arrange 


traveling hedules so that employees 


may attend pons 


The 


able Reservists to complete their entire 


recessary training se 
provisions in the at which en 
obligations by a 30-day tour of active 
duty helps those men engaged in work 


of a seasonal nature 


N addition to showing anempiloyer ex 


actly how he stands on the important 
manpower, the RFA can provide for 
industry many collateral benefit The 
National Manpower Council, in its 
thorough and provocative tudy “A 
Policy for Skilled Manpowe: recog 


In dis 


cussing the employer appraisal of work 


nized a number of these point 


ers, the Council noted 
“When 


positions 


hiring youny worker lor 


helow the professional te cl 


they (employers) are far more con 
erned with general qualifications than 
with specific aptitudes or ski Proper 
attitudes, general intelligence, and good 
ability in reading, writing peaking 
und arithmetic are ilued far above 
speciti training 

The Council agreed that employers 


placed as imriu h empha 8s on attitude 
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and here service in the Armed Forces 
and regular training in the Reserves 
would play an important réle. Active 
duty in the military often works 
wonders with the attitudes of our young 
men, enables them to understand the 
values of a career, and teaches them to 
accept responsibility on a scale unparal 
leled in industry. 

As tor the specitic skills which the 
armed forces can teach our youth, the 
Council reports 

“The elaborate training offered by 
the armed forces 


opens up areas ol 


training and work experience to 


life, “ 


suc h 


many who, in. civilian 


would be barred from 
trainings because of discrimina 5 
tory practices.... A study made 
in 1952 by the University of 
Minnesota found that one veteran out of 
hive was making at least some use ol his 
military training in civilian work, 
Many States are throwing their full 
weight behind Reserve training with 
legislation 


the passage ol protecting 


The 


recently passe da 


the benefits of Reservists, lowa 
legislature, for one, 
bill imposing a fine not to exceed $100 
or inprisonment in the county jail lor 
a period not to exceed 30 days, of any 
firm of discrimi 


person, corporation 


nating against any officer or enlisted 
man of the National Guard or Reserve 


The law 


ployer or agent of any employer shall 


States in part that no em 
discharge any person from employment 
because of being an officer or enlisted 
man of the military forces of the State, 
or hinder or prevent him from perform 
ing any military service he may be 


‘ alle d 


authority 


upon to perform by proper 


armed 


a lowa, any member of the National 
Guard or Reserves of the 
forces of the United States ordered to 
temporary active duty for the purpose ol 
military training, or ordered on active 
State service, is entitled to a leave of 
absence from his permanent job dur 
ing the period of such duty or service. 
Upon completion of duty, the employer 
must restore him to the same or equal 


had held 


leave of absence, provided, however, 


position he prior to such 


that the Reservist or Guardsman can 


give evidence to the employer of satis 
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factory completion of training or duty, 
and further provided that he is still 
qualified to perform the duties of his 
position, 

lowa law construes these service 
periods as an absence with leave and 
they in no way affect the employee's 
rights to vacation, sick leave, bonus, or 
other employment benefits relating to 
his particular employment. 

Utah, too, recently passed a bill of 
similar nature, permitting all Reservists 
employed by the State or any county 


or municipality to have up to hiteen 


va 
5 


days military leave each year 


with full pay for summer en 
campment or rifle competition 


matches, in addition to their 
paid annual vacation. Reserve 
leaders in Utah are now attempt 
ing to persuade industry in Utah that it 
is to their advantage to follow suit. 
Another state to pass such legislation 
1s Delaware, whose measure authorizes 


Ready 


abse nee 


any member of a Reserve unit 


to a leave of not exceeding 
fifteen days a year for the purpose ol 


Fach Re 


servist 15 required to provide his em 


receiving military traininy 
ployer with go days’ notice of the dates 


of departure and return. If he satis 
factorily completes his military train 


that he be re 


the law re quires 


ing, 
stored to his job with the same status, 
pay and seniority 

Another provision of the law ensures 
that the Reservist’s absence shall not 
affect his right to receive normal va 
cation, Si k leave, bonus, advancement, 
and other advantages of his employ 
ment 

Should the employer fail to comply 
with any of the provisions of the law, 
the Reservist-employee is entitled to 
bring legal action for damages or non 
compliance, to apply to the Superior 
Court for recourse. The employer is not 
required to pay the employee during his 
military leave. 

Wisconsin, too, has been quick to 
pick up the trend, although not by 
legislation. More than 400 of Wiscon 
sin’s largest industrial firms have en 
dorsed a policy of liberal leave, includ 
ing pay differential between civilian 
and military remuneration, Other states 
and industrial groups are following suit 


throughout the Nation. 





vice- 


civic-minded 


Rilea W. 


president of Safeway Grocery Stores, 


Doe, 


Inc eo adv 1ses 
“We can help our Department of De 


fense by giving our employees who are 


4 
in the Reserves their required two 
weeks in summer camp at full pay. 


Some companies think they should be 
allowed their regular vacation time too. 
It is either support Reservists this way 
or else the Defense Department must 
keep more men in uniform all the time. 
If we are to be defended, our men 
must have advance training.” 

Mr. Doe's statement, I think, is the 
pure essence of the reason for a strong 


Reserve program 


N addition to the intangible rewards 
of the RFA of 1955, such as the sta 
bilization of 


manpower requirements 


and the eventual savings to the Na 
tion as a whole as a result of reduced 
costs of maintaining a huge standing 
Army, the Secretary of Detense has 


authorized that a citation certificate and 
pennant be awarded to those organiza 
tions which have rendered outstand 
ing cooperation in their ofhcial pole 1¢s 
toward Reservists and toward Reserve 
activities 

Any employer, company, or business, 
regardless of size, or the number of Re 
servists ¢ mployed, may receive the award 
if certain standards are met, such as pro 
viding leave, in addition to regular 
leave, for annual Reserve tours of duty 
or emergency duty with pay, or with 


the difference between military 


in pay 
and organization, personnel polic cs and 
procedures, including hiring, promo 
Reservists without 


tion, or transter of 


discrimination; assistance to Reservists 
in making scheduled training; and a 
demonstrated interest in Reserve acti 


lies 
The 


with the rdle it will play in our national 


Reserve Forces Act, combined 


defense, is in eflect, a two-way street. 
It provides definite benefits for indus 
try and must in turn receive the help 
and support of industry to provide 
maximum effectiveness 

American employers hold the key to 
its over-all success. It is a challenge and 
a call which I believe American indus 
try will answer in the wartime tradition 


ot Ww holehearted cooperation 
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New Guided Missiles 


En: GYMS P a 
7% “CFSE 
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Shown above is the first official photograph of the Air Force's Northrop 5M-62 Snark long-range strategic missile undergoing 
tests at the Air Force Missile Test Center, Fla. Below is the Martin TM-61B, a new version of the Matador tactical guided 
missile. It has a longer nose section, a new airborne guidance system, and is rocket-launched from a mobile semitrailer, 
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hat’s New Under the Sea 


Nuclear power for propulsion combined with advanced hull designs 
will result in high-speed, long-range submarines capable of 


| firing atomic torpedoes or guided missiles against many targets 


I was in 1955 that quict-spoken 
Dennis Wilkinson, commanding 
ofheer of the U.S, Submarine Nat 
ri.us, released the historic message, 
“Underway on nuclear power.” In the 
first year of her operation, this amazing 
ship with the nuclear heart has traveled 
26,231 miles without refueling, and 13, 
141 of those were submerged, On one 
trip alone, Nautitus logged some 1,300 
miles submerged, steaming at better 
than 16 knots on her atomic plant, 
The nuclear reactor is the heat gen 
NavutiLus 


system. The fuel (uranium) contained 


erator of the engineering 
in the reactor core gives off a tremen 
dous amount of heat by fission. 
No oxygen is required in this 
Distilled 


pressure, 1s converted to steam 


process, water, under 






in the reactor heat exchanger. 
Steam turbines drive the Nau 
riLus, 

Remotely controlled electric systems 
carefully regulate the rate of heat emis 
sion in the reactor core, Unique instru 
ments assist the engineering personnel 
in their jobs. One of these is the neutron 
counter which keeps track of the core 
neutrons, Deadly radiation from the re 
actor itself is sealed off by thick shields. 
Working personnel receive, under nor 
mal conditions, a much smaller dosage 
than given off in a chest X-ray, 

Until the development of the Nauti 
Lus, submarines were driven by means 
of a Diesel-electric system, rugged, easy 


to repair, and reliable. Hand power, 
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sae sak 


Lieut. Comdr. Jon L. Boyes 





Commander Boyes is com 
manding officer of the USS. 
A.pacore, the first hydrody 
namic research submarine. 





boilers, 


gas 
power had been tried as propellants, 


steam from coal-fed furnace 


gasoline engines, and carbonic 
and all had been rejected. 


The 


hailed as the answer to the never end 


Walter closed-cycle turbine was 


ing search for the perfect submarine 
system. The hope was short-lived. The 
difficulties involved in handling the ex 
plosive hydrogen peroxide fuel 
and the high costs of the fuel 
and the propulsion system out 
weighed the advantages of the 
Walter engine. Hydrogen perox 
ide fuel for submarines is still an 


tritish Navy. Elec 


as the 


active project in the 


tricity maintained top position 
best underwater power source. 
The submarine was destined to con 
tinue in the rdle of a surface ship ca 
pable of diving as long as bat 
tery power was used, There is 
small wonder that submarine de 
signers planned their ships to in 
clude good surface stability and 
sea-keeping qualities. Even with 
snorkel breathing tubes, the submarine 
hull was stull designed for surface cruis 
ing. Experience had shown that there 
were times when not 


“snorting” was 


yp »ssible, 







































In 1943, appalled by the ever-increas 
ing losses of their submarines, the Ger 


get their 


decided to Zz 


man Admiralty 
submarines off the surface by breaking 
away trom certain conventional sv.'v1.4 
rine concepts. Guided by new cick 
tives, German naval architects began 

plan for a submarine with increased 
underwater speed and performance but 


with less surface capability. 


EUTONIC skill and ingenuity com 
pleted plans for the Type XXI sub 
marine in less than three months. The 
hnished product exceeded the designers’ 
expectations as it darted and banked at 
16 knots 


to depths previously un 


touched by other submarines. Sixteen 
knots was almost tw ice the unde rwater 


speed of other submersibles. 


The XXI boat showed that a hull 
form designed primarily for under 
water flight could better utilize the 


available thrust of its propulsion system 
than could the conventional submarine 
hull 
A ship, operating in the air-water in 
terface or completely in water, 
2 creates various retarding forces 
equal and opposite to the pro 
i pelling force at constant speed. 
4 In so far as the submarine hull 
WB is concerned, two resisting in : 
fluences waste the thrust power of the 
motors—frictional resistance and form 
(eddy) resistance. é 
The 


water past the wetted surface area of 


first is the resistance of the 
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Mince af the wark heing 


the body; the second, the energy ab 
sorbed in the forming of eddies at the 
after portions of the appendages and 
in the ship's wake. The problem of the 
naval architect is to reduce these 
effects to the minimum through 
a careful design of the hull form 
and its appe ndages. 

A look at 


which are least affected by these 


geometric torms 


The 


the 


two resistances is contradictory. 


sphere, for a given volume, has 
least frictional resistance. Unfortunately, 
large eddies develop in its wake. The 
needle, though least aflected by eddy 
drag, has little useful volume because of 


its dimensions. 


However, if these two shapes are 


melded, the resulting teardrop form 


will have the minimum possible power 
loss due to resistance. Final selection 
and drafting of the proper tear shape 
for the submarine of the future will be 
a compromise among ship resistance, 


de sired dime nsions, available materials, 


armament, and operational require 

ments 

W! ILE the symmetrical body of rev 
olution, the tear, has a certain de 

gree of equilibrium, the designer im 


proves it with ballasting and stabilizers. 


Simply stated, submarine directional 
stability is the submarine’s ability, when 
in neutral trim, to fly hands-off with any 
oscillations of pitch gradually dampen 


ing out 


the Nat 


Cross section drawing of 
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Early submariners did not always ap 
preciate the need for directional stability 


in their ships. Alan Burgoyne’s book, 


“Submarine Navigation,” describes the 


Ww 


1887 sea trials of the Turkish 


submarine Asput Hamip 
“Nothing could be imagined 
more unstable than this 1 urkish 
boat. The moment she lett the 
horizontal position the water in 
her boiler and the banks surged forward 
or backward and increased the angle of 
inclination. She perpetualiy rocked up 
and down like a scale beam. Once, and 
we believe only once, she fired a tor 
pedo, with the result that she, as nearly 
as possible, stood up vertically on her 
tail and proceeded to plunge to the bot 


tom, stern first.’ 


Good stability and manueverability 
are musts for the future high speed 
submarine if it is to be driven up 
quickly from the bottom to near-sur 


tace depth, level off smartly, fire its 
weapons, and then glide back into the 
depths 


In addition to enhan ing the stability 


of the submarine, the tail stabilizer and 
atta hed di ing plane vive the ship 
controllability The stabilizer acts like 
the tail feathers of an arrow and tend 
to h hd the c ‘ iu i straight { ith 
Movements of the piane iuse a change 


in the flow forces and the ship's axis 


is directed accordingly. Forward diving 
planes are added to assist in changing 
the angle of inclination, to help trim 


riLus shows the compact interior design of the 





the ship, and to accelerate the rate of 


change of pitch 

From experiences in World War Il 
and from the krtowledge of the German 
[ype XXI submarine, the United States 
Navy began 


the ultimate 


research toward finding 
efheient, and controllable 


hull 


ind theories were 


underwater form, Previous em 


pirical data caretully 


reviewed 


A SPECIAI 
f 


mittee, under the chairmanship of 


naval ce velopm« nt com 


Dr. Davidson. director of the kxperi 
mental Tank at Stevens Insti 


tute, Hoboken, N a. 


lowing 


began 1 series of 


hvdrodynami stuclies with the ibove 
objectives in mind in the late 1940's 
David Taylor Model Basin, Titi 


tion with this group, st irted a design s 


ries to establish the best underwater hull 


torm. A series of models was built 
ranging in lenyth irom seven teet t 
twenty-five feet. From these tests, the 
best form was chosen Iwo new models 
were then constructed—one » sin 
gle-screw ship, the other with twin 
crews 

Additional test were ond ted by 
the National Advisory Committee for 
\cronauty it the | invley \cronaut 
il Laboratory, Langley Air Force Base 
\ i Model vere pa ed i i mal tun 
nel and studied tor drag am it har 
acteristics 

On November 4, 19 t! Navy 
iuthorized the onstruction of ! first 


world’s first atomic-powered sub 
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The radical new “teardrop” design of the ALnacone gives it the appearance of an enormous shark when surfaced (Navy photo). 


hydrodynamic research submarine. Two 
years later the detailed design and hull 
were completed at the Portsmouth 
Naval Shipyard, Portsmouth, N. H 
Her 


ALBAcORE is an unimpressive looking 


name, ALBACORE, Was apt indeed. 
submarine. She is small, potbellied, and 


round-nosed, She measures less than 


two-thirds the length of the nuclear 
Nautitus, This odd creature was de 
signed to do a specific job and to do 
it well, 


Her hull 


revolution—the 


is described as a form of 


cross sections, which 
are her ribs, being nearly circular. A 
small outside walkway for personnel 
and a high fairwater for the ‘scopes 
give the ship a topsail. Just aft of her 
nose, two gnomelike ears stick up 
These are the bow planes. The stern 
diving plane s and rudders are attached 
to the tail stabilizers that make up the 


crucitorm stern, 


DORSAL rudder, appended to the 
trailing edge of the topsail, helps to 
decrease the degree of roll on high-speed 
turns. Her propeller is driven by a dual 
motor that draws 


armature § electric 
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power from a standard Guppy sub 


marine electric battery 


NLIKE the 


two are better than one . 


popular concept that 
it 1s interest 
ing to note that in the case of propulsion 
systems ot ships ot equal horsepower, an 
in-line propeller is more efhcient than 
twin screws because the single propel 
ler has a symmetrical flow about it and 
operates in the maximum wake. 

Internally, Atsacore is unlike other 
submarines. Pilot and copilot sit side 
by side in a small room facing forward. 
They manipulate airplane control yokes 
to fly their ship. The control system is 
unique in that one man is able to con 
trol all the planes and rudders—or the 
task may be subdivided among two or 
three operators. Amazing fail-safe de 
vices are built into the entire flight 
control system. 

There are varied and fascinating ex 
perimental equipments and systems 
strung inside the plump shell of the 
Ansacorr., One of these, the air-con 
ditioning plant, electronically controls 
the humidity and temperature within 


the boat to proper values. A pleasant, 


habitable atmosphere with clean, dry 
air pervades throughout. 

On the surface, at slow speeds, this 
ship is sometimes awkward, tor the 
single screw and deep draft of the sub 


marine te nd to make her sluggish Nor 


mally she is assisted by tugs when 
operating in confined waters. With a 
tug bridling her bow, and with judi 
cious use of speed and rudder, Apa 


core responds to commands and can 


be handled very nicely. 


hy the environment for which she is 
led 


inten beneath the sea—this in 
credible little ship has broken through 
hydrodynamic barriers and established 
speed sprint records. Her electric pro 
pulsion system ts only slightly more 
powerful than that of a conventional 
submarine 


Summed up, the Arsacore’s speed 


and maneuverability result from: (1) 
A symmetrical hull with minimum 
ship resistance: (2) A single, efhciently 


designed propeller; (3) Large stern 


stabilizers and a specially configured 
tail; (4) A sensitive driving control sys 


tem for operating the submarine 
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Most of the work being done by At 


highly classified, but little 


BACORE is 
imagination is needed to realize that 


the problems of friction, boundary 


layer, acoustics, controllability, and 


stability are under continuous study. 





In tests she has hguratively stood on 


her head, while mechani al recorders 
inked out each flexure and each bit of 


useful hydrodynamic data. 


ALBA 


projpx lle r, Was 


| ECENTLY, the submerged 
CORE, minus her 
towed by a surtace ship. The test was to 
establish, among other things the scal 
tween this hull torm and its 


Nothing 


ny aliues D 


xeome4trically 
like this 


corded bet ore 


milar model, 
erged test had been re 


When the trials 


commanding othcer jotted 


were 
compiete the 
in his re pe rt 

“We were notified to come to per 
while our 


cable | 


through the periscoyx and noted that, 


ISCO] depth towing ship 


slowed to take in looked 
in spite of my best eflorts, ALBAcoR: 
was closing up on the mother ship, We 


had no brakes. 


midable shape, 


As | peered at the tor 
we slipped down our 
kac h 


tower's side and moved ahead 


<> 
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“Final 


ing of the 


miu be 
ship resistance, 
sions, available 
mament, and 


quirements 


or the submari 


selection and draft 


prope lear 


shape 


ne Oo} the future 


aé ompromi sc among 


desired dimen 
matecriais, at 
operational fre 


Good stability 


and mancuverabvility are musts 


for the future high 


marine 


speed sub 





day l i maryve to me, 


we were without 
pulsion 


sing our towing shiy 


The story of the 


1,} | | 
deliberately ke pt 


cess and her contributi 


of the tuture have | 
others and are 
ol the 


told in more detail 


under tow, 


ALBACORE, on 


indee 


ny means ot 


and actually 
Nat rit na 
ict here, tor her su 
nt ubma}l 
cl Wel writtel 


known to all Lhe 


the other han 


r the eil ha 


been litted on her achievement 


The many particular 


into her 


technical and often difhcult to explain 


What lies ahead is | 


her young and ent 
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Civil control of the military was con 


that have 


design and construction 


est summed up by 


hus ast 


American subs have evolved from fleet type, bottom, to the true underwater hull design, top, since 1945 





Even for those few students who early 


pilots, 


true ik 


they hand-vesture their hydrobatics and 
speak in new flight terms 
Today we have an underwater hull 


and an ideal engine I he 


Navy 


submarine 
obvious conclusion 1s that our 
will marry the best qualities of each 
Admiral Burke pointed the way when 
he said, 

Nuclear powered submarines of the 
near future will be capable not only of 


making high-speed atom torpedo at 


tacks on enemy convoys but they wall 
be capable of killi enemy submarines 
ol pre nly warnin re em \ 
threat ipproa hing by it ma cA 
They Wi tp).t ‘ ‘ i ! vf 

ppor i ine ‘ i i uw 

ol | ni wore ( i ! 

uldcd ivainst tf ct i 
imal ¢ ihe ¢ \ homela \ 
them wall ha two or mor ipa ‘ 
ALL wall bx MUlUIpUrpose 


WV! parse the keystone to a new 
Its | 


military weapon 
yreater commercial potentia the sea 
world ot tomorrow 
Nucle if powe! ha mace the iri i 


j 


mersible hull practical and ts a tore 


runner of future undersea development 


Navy photo 


WI 


leas or to advance a healthy 








Age of Military Innocence 


Despite our recent participation im devastating wars, the huge 


current budget for national defense, and increasing international 


lensions, our people lake onl y a casual interest in military affairs 


N spite of the enlightenment of our 

age, with knowledge sought and 

disseminated through thousands of 
educational and research institutions, 
we live in an era of abysmal military 
ignorance, There seems to be a con 
spiracy to keep military understanding 
from the average American citizen, We 
even have purged most military knowl 
edge from the study of history, thereby 
indoctrinating students with a biased 
and unnatural conception of life on this 
planet 

This deémphasis of things military 
in the education of our youth is under 
standable but hardly excusable, It is 
understandable because school curricula 
reflect the mores and philosophies ol 
their environment, and the popular be 
lief that militarism is a major cause of 
war has contributed to disparagement 
of military learning. 

In 1931, Walter Millis published a 
book, “The Martial Spirit,” which sug 
gested that the war with Spain was 
caused by an irrational public mania 
for glory and adventure. The reaction 
to condemn all military 


to this was 


thinking as a dangerous pastime. 


S' HOLARLY as was “A History of 
Militarism,” written in 1937 by Al 
fred Vagts, this widely discussed book 
ridiculed militarism and condemned it 
as a cause of war, Yet in 1940 the same 
Military Affairs 


“For years there has been a curi 


author, writing for 


said 
ous want of military thinking, plan 
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Brig. Gen. Dale O. Smith, USAF 





General Smith is former direc 
tor of education at the Air 
University, Maxwell Air Force 
Base, Ala., and author of the 
recent book, “U. S. Military 
Doctrine.” He is currently 
serving with the Operations 
Codrdinating Board, Wash 
ington, D, C, 





ning, teaching, and, above all, of mili- 
tary literature as the expression of such 
interest.” Criticism of the trappings of 
a profession seldom tends to increase 
interest in that profession. 

After World War II, “A Nemesis of 
John W. 


Wheeler-Bennett, which supported the 


Power” was published by 
view that resurgent German militarism 
in German politics was responsible for 
that conflict. These studies and others 
have been grossly abstracted in glibly 
recited reasons tor the causes ot the 


World Wars. 


America can quickly dispose of a most 


Teachers throughout 


disturbing question of which 
they have little knowledge by 
blaming all war en militarism. 


Firmly underpinning this re 





cent and overly simplified an 

~_ 
swer to war is the deep Ameri Sm. 
that a democracy is 


can tenet tree 


threatened by the military. Studies in 


civil-military relations continue to be 
premised on this tenet, with seldom an 
effort to show how the military has pre- 


served and may perpetuate a free society. 





The impuissance of military educa 
tion is certainly understandable, but is 
it right? Is this contributing to a 
healthy development of social under 
standing—to a more secure, adjusted, 
and free America? 

GNORANCE of any subject does not 

lead to an understanding and control 
of it. For this reason the tendency to play 
down military learning has done us ir 
reparable harm. No one can estimate 
the price in blood and treasure that al 
ready has been paid to this monster of 
ignorance. Facing a future of the most 
dreadful kind of military peril, we still 
trip merrily along the path of military 
innocence, 

A study recently prepared for the Air 


Air Force 


vanced military learning, revealed the 


University, the school of ad 
barrenness of military knowledge in our 
institutions of higher education. Dr. 
Richard C. New York 


College for Teachers who headed this 


srown of the 


project sent Questionnaires to 515 four 
year institutions, Sixty per cent 
responded, and of that number 
only thirty-one institutions were 


found that provided a course in 





military history or policy. Most 
such courses were of but one se 
mester and were conducted at the un 
dergraduate level. 
obvious that outside of sub 
Fe gf od 


history and policy are given hardly 


It is 


sidized programs, military 


as much attention as basket weaving. 
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( ivil control ol the military was con 


ceived as a means of preventing the 
usurpation of constitutional powers by 
is fundamental to 


The 


(;uards who selected Roman emperors, 


the military, and it 


the American system. Praetorian 


Parliament by ¢ 


| rem h 


examples 


the expulsion ol rom 


well’s Roundheads and of the 


Napoleon, are 


Assembly by 


which civil control seeks to avoid 


7" laf civ 


it must be intelligent. It would seem, 


il control is to be effective, 


then, that civilians who control the mil 


itary should have a broad understand 
ing of military art and science. Other 
wise, in time of crisis, the publi is apt 


faith in inept leadership and 


cause a change which may not be in 

keeping with the civil-control 

principle a 
When danger threatens, a 


frantic search is made tor a com 
petent leader. If he can be found 
the 
ikened \ 
of this was the 


M irshall to the 


Detense in 10 


only within the ranks of 


military, civil control is we 
recent exampk ippoimnt 
ment ot Gren. George ¢ 


post of Secretary of 


Only three years betore, Conger had 
specihied in the law that no one would 
hold the post of Secretary ot Detense 


who has within ten years been on ac 


tive duty as a commussioned ofhcer in 


the Regular component of the armed 


vely minor politica 


Yet a relati 


led to President Truman's request 


an exception be made ind Congress 


vuthorized this one-time-or y exception 


The fact that no civilian leader could 


he four vith military acumen and in 
whor the publx had conhdence ts an 
maict t of the wasted state of our 
military education. This condition pre 
say 1 real threat to the oncept ol 
civi ( trol of the itary 
ieee prote ion Ol la 18 tive nooiny 
ground tor most ivil leader ()} 
the thirty-three Presidents of the United 
States, twenty-two have been iwvers 
by profession, and about the same ratio 
maintains for other important Govern 
ment post There 1s precious litte in 
the training for law that prepares tor 
mulitary leadership. Law courses pro 
vide not one hour of military study 
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sible, from publishing the results of 





as “Pee 
. he cloquent! 


I ven tor those tew students who early 
aspire to public service and pursue 
courses of political science, the prob 


lems of war are given but minor con 


sideration within those curricula 


Secretary of State John Foster Dulles 
wrote in his book, “War or Peace that 
natural science has outstripped moral 
and politica science 1} too bad 
but it as a tact and the xt does not 
disappx if he isc We ose ¢ eves te 
it. 

since war 1s ch a nor tactor mn 
our moral and polit i ile tis incon 
ceivable how we in nivanee our 
knowledye uniess we study var with 
all the tervor and intensity we can mus 


ot war be responsible or placing us in 


- deplorable situation we find 

A ourselves today 
When Spenser Wilkinson 
took the endowed chair of mili 


history at 


which today ha ccome a real necessity 


In our school ot literae Aumanore 
we study the re 1 of the tate im our 
schools of history, the lite and growth 
of states. It is to this part of the uni 


belong For Vat one ¢ the cle 

ot h in intercours We are thu 

bound t tudy war ve are to culti 
Only a militarily 


created by 





Perhaps a military author is erron 


threats of thermonuclear detonations like this 


j 


vate true ideas or to advance a healthy 


learning 


?' RHAPS « other sutyect 18 18 
cussed widely ink 


vith such 


war. Avoidiu tt tudy of war becaus 
of its repugnant consequences 1s as short 
sighted as would be the avoidance ot the 
obie ot disease because otf tts harm t 
ink | Var 1 ooked upon as a 
ial «disease nat ecus under tanding 
wilore t i M ontrolled, 4 ta hu 
i sca rey irded is i hy i 
( il phen enon, then perhal ve 
‘ ad stud Wa without the « ot i 
overtone that tend to mask rea carn 
The ost renu c human disease 
ire dispassionately analyzed by hosts of 
carned invest itor Yet the rare and 
ourayeou dividual who attempts te 
issect the most myuri.lu i! ent ofl 
mankind, the social disease of war, 1 
pt to be tre ited as su prc is the 
eighteenth century medical student whe 
dissected a cadaver 
From the days ot the Athenia yin 
nasia, where the art of war wa 1 pri 
mary sul ject of tud too the rntih 
academies of Frederick the Great in the 
eivhteent! entury the tucy of Val 
has had a remarkable correlaty vith 
national strength and cultural advance 


well informed public can hope to deal with the problems 


Air Force photo 
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ture. The protessional military author, in 











On the other side of the picture, we 
find that during the Middle Ages when 
such education as existed was largely 
confined to the highly stylized and 
compended seven liberal arts, chaos and 


stalked 


warnings 


disintegration the Western 


The 


Quintilian that study should stress use 


world, of Cicero and 

fulness in public life went unheeded. 
Today we spend up to seventy per 

cent of our national budget on things 

military. This is proof positive that the 

threat of war is our major national con 

cern, The thirty-five billions of 

gram is a sum almost too great 

to comprehend, Knowledge 18 

being created in torrents as the 

result of this spending. Over $2 -s 

billion is directly alloted to upward of 8, 


ooo research and development contracts 


each year. Weapons and equipment 
steadily improve, and subsidized re 
search is pouring forth an endless 


stream of new tacts, inferences, hypo 
theses, and theories. 

But is this knowledge assimilated by 
the minds of the American public? 
Only superficial use is made of the 
data after the highly specialized tech 
nician looks them over. The average 
civilian may sometimes get a jazzed-up 
version through newspapers and maga 
zines, but this adds little to a solid body 
of knowledge. Almost none of the ma 
terial is used in schools unless the mil 
itary knowledge is incidently found to 


apply to nonmilitary fields, 


HE bulk of this new military knowl 
edge is consigned to the shelves of a 
few service libraries and archives there, 
except for some minor research by serv 
icemen and civilian employees of the 
armed services, to gather dust for the 
ages. Only a handful of engineers or 
scientists working on particular defense 
contracts truly profit from what is 
learned, and no system encourages them 
to pass it on 
Except in the development of weap 
ons, which are merely the tools of the 
military art, it is safe to say that more 
military knowledge is forgotten each 
year than is taught. 
The military services have made gal 
lant efforts to keep this military know! 


edge alive, to make it more meaningful, 
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dollars budge ted in the 1956 pro f 


and to build upon it. But it is a losing 


battle. Advanced military schools are 
provided for a relatively few selected 
officers. The effort is expensive and, 
because of closely pared budgets, this 
kind of in-service education is always 
subject to close scrutiny and question. 

The cultural disparagement of mil 
itary study, moreover, can be found 
both without and within the military 
In-service short, 


services, courses are 


seldom extending over d year, and 


scholarship is often wanting. Many mil 


itary leaders feel that even this 


3 
— 7 perfunctory and tightly limited 
educational eflort does not war 
rant the reduction of D-Day 
- forces that it entails, for a man 
«<< in school is one less man in the 


combat regiment or the air wing. 

Prine iples of management have taken 
over in the armed forces, and available 
firepower has tacitly become a symbol 


ol success comparable to monetary 
profit in industry. Thus it is far better, 
goes the reasoning, to have a man in a 
tactical unit ready to shoot than to have 
him in a school learning more subtle 
knowledge about war. 

We must have “the most bang for the 


buck.” 


copy on 


This makes good newspaper 


matters of “economy” and 
looks militarily sound to the uninitiated, 
but it may not produce the best fight 
ing teams. There is a good deal more 
to military art and science than the 
trigger squeeze. 

Perhaps it is untair to the manage 
ment profession to charge that it is re 
sponsible for establishing false criteria 
of military effectiveness, for most large 
concerns have extensive in-sers 
ice educational systems. Industry 
has found that thorough and up- | 
to-date education contributes to 
progress and eventual profits. 

But this is a management in 
novation and not universally practiced. 
Moreover, business is not faced with the 
ever-present concern of congressional 
criticism or at least of criticism from 
leaders who are unskilled in their own 
protession, 

Thus in-service military education is 
far from adequate for providing broad 
gauge military understanding and, of 
course, with such a paucity of interest 


in civil institutions the service schools 





— 


—_——— ers 





contribute very little to the general 
body of public knowledge. 

How can the wasted state of military 
knowledge be rectified? Where should 
we start if we were to decide that it is 
desirable to incorporate military knowl 
edge into our public educational sys 


tem? 


HE first step would be to encourage 
the production of military literature. 
No body of knowledge can long exist 
without its literature. Through litera 
ture the knowledge is abstracted, re 
tested, and validated. 


lated, argued, 


Literature permuts the knowledge to be 


taught, spread, and integrated with 
other knowledge. Literature sustains 
and increases interest and curiosity. 


Books, ever being revised and written 


anew, should be the heart and soul 


of a healthy professional body of know! 
edge. 
Yet 


against the 


everything seems to militate 
publishing of respectable 
military studies, The problem ot secu 
rity clearances is difhcult to solve. Hay 
ing surmounted that hurdle, who will 
publish a military book? There is a 
meager market. With no interest shown 
by teachers, with a public that has been 
kept in military ignorance (service in 
the armed forces with knowledge of 
certain military techniques and skills 


kind of ad 


considered 


does not constitute the 


vanced military learning 
here), and with armed services that 
have no great interest in military 
scholarship, few publishers will take on 
the risk. 

Other professions encourage publi 
cation of studies with subsidies 
of one kind or another. Founda 
tions and professional societies 
provide immeasurable financial 
assistance to struggling research 


Hardly 


such assistance is available for a military 


and authors. any 
author. Of all the grants being offered 
to encourage individual study in every 
held from anthropology to zoology, 
only one substantial organization ad 
vertises a program for military study. 
This one exception is the Social Science 
Research Council which fosters re 
search in civil-military relations. 
Nonmilitary professions actively en 


courage their members to profit, if pos 
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sible, from publishing the results of 
their protessional works. A college pro 
fessor denied the right to publish and 
sell a textbook in his own held would 
likely soon seek other employment. The 
proht motive provides a healthy stimu 
lus to learning and to the dissemina 
tion of knowledge. 

A peculiar attitude in the military 
discourages servicemen from publish 
ing for profit. If, goes the argument, a 
man is being paid by the Government 
for doing his job, he should devote no 
duty time to writing for profit, even if 
the subject matter involves his profes 
sion. And if study and writing has been 
a major part of a uniformed man’s 
official duties, he should not profit com 
mercially as a by-product of this activity. 

Is the necessary socialism of military 
lite tending to warp traditional values? 
Are not tree enterprise and the profit 
system honorable so long as no unfair 
advantage is taken of any other individ 
ual or of the Government? 

Business seems to be taking on pro 
fessional standards, with a growing 
body of literature, university programs, 
and confidence and trust in the in 
tegrity and judgment of its members. 


At the 


adopting older business standards, in 


same time the military 1s 


cluding all that goes with a 40-hour 
week outlook on one’s job—acceptance 
of limited tasks with no thought to 
ultimate objectives or strategies other 
than as related to a false monetary 
criterion and little encouragement for 
professional literature. It 


that the Air 


improving 
must be said Force 1s 
officially encouraging book writing, but 
this policy is not general throughout 
the Department ot Defense 
UBLICATION in no way denies the 


military services the fruits of the 
serviceman’s labors. In fact, publication 
enhances the results of those labors, be 
cause more people become aware of the 
knowledge thus revealed. One more 
volume is added to the sparse literature. 
In-service military distribution of un 
published mimeographed material is a 
poor substitute for the professional 
marketing machinery of a publishing 
house which prints the study attrac 
tively and according to the highest 


standards of workmanship. 
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Perhaps a military author ts erron 
cously compared to the civil servant 
who uses his position to profit person 
ally from government contracts. Untair 
advantage can truly be charged in such 
a case. 

A military author who surmounts the 
clearance difhculties and finds a pub 
lisher is taking unfair advantage of no 
one. Actually, by furthering military 
knowledge he is performing extra 
Government service. True, those out 
side the military profession could not 
likely write or publish 


a book on most military 






matters because they 
“2 have not been subjected 
~ to a military back 
ground. Consequently 
they are not competing, as are business 
men seeking contracts, 

The 


could be nghttully charged would be 


only way that an irregularity 


for a military author to “scoop” work 


ing journalists with previously un 


cleared military tacts. This administra 
tive problem sometimes works against 
the military author simply because it is 
clearance than to ascer 


easier to ce ny 


tain that all his military facts have 


been previously released to the press 


[' can be seen from all this why there 


is so little reputable military litera 





“Ignorance of any subject does 
not lead to an understanding 
and control of it. For this rea 
son the tendency to play down 
military learning has done us 
irreparable harm Since wat 
is such a mayor factor in our 
moral and political life, it 1: 
inconceivable how we can ad 
vance our knowledge unless 
we study war with all the fer 
vor and intensity we can 
muster 

“Avoiding the study of war 
because of its repugnant conse 
quences 1s as shortsighted as 
would be the avoidance of the 
problem of disease because of 
its harm to mankind 

“If war is looked upon as a 
social that needs un 
derstanding before it can be 
controlled then perhaps we 
could study war without the 
emotional overtones that tend 


disease 


to mask real learning.” 





ture. The professional military author, in 
order to avoid unthinking criticism of 
his effort, is forced to write at home in 
his tree time. The turmoil of military 
lite is hardly conducive to this effort. 
Then, uf he 


overcomes clearance re 


quirements (“policy considerations, 


incidentally, are tar more dithcult to 


deal 


lucky to find a publisher who will take 


with than security) he will be 


the gamble. Some of the best military 
Arnold's 


just barely made ex 


literature, such as Gen, H. H 
“Global Mission, 
penses. 

There seems to be no rapid way to 
fill the gap ot military literature other 
subsidy. beduc itional 


than by indirect 


contracts are let for hardware items to 
sustain technical military knowledge in 
scope of mal 
back 
ward and finds no compar ible Govern 


books 


bought in liberal quantities tor service 


industry, yet the broader 


itary education itself is woetully 


ment support It mulitary were 


schools and libraries, an adequate in 


itial market would be provided to en 


‘ Ourape publishe rs 


! XT materials for service chools are 


generally written by the in-resident 


faculties who devote a large proportion 


ot their time to preparing these mimeo 


graphed or locally printed handouts 


Vhis is necessary because reputable pub 


lished 


( onseque mily, we 


material 1 just not ivailable 


finned =the ratw oft 


faculty to students much higher in ser 


ice schools than in civilian schools, It is 


conceivable that af sophia trated pub 


lished literature were available, a con 


siderable savings in taculty numbers 
could eventuate 

\ body of respectable miliary litera 
ture would perhaps, revive the former 


tradition ol scholarship found in the 
With more sober thought and 


study it as 


military 
concet ible that better solu 


tions to the foreboding and tabulously 


expensive military problems would be 
found 
Of most vital importance, a bady of 


military literature would make it pos 


sible to teach more military subjects in 


civilian schools and thus lead to the 


kind of 


better prepared to control the military 


informed public that is far 


and, at the same time, to contront the 


fundamental dangers of our day 
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Thurman FP. Naylor Warren Whitney Edward B. Doherty 
Aberdeen Post Birmingham Post Capital Cities Post 





Lieut. Col. H. B. Stanley C. Hope 
Kucheman, Jr. Hartford-Springfield Post 
Florida Post 





Harry Darby Leslie R. Groves W. C. MacFarlane, Sr 
Midwest Post New York Post Northwest Post 





Maurice A. Fraher Brig. Gen. L. 1. Davis James D. Maitland 


Quad Cities-lowa Post Rio Grande Post Rocky Mountain Post 











The Local Posts of the American Ord- nars, plant visits, and similar activities 

. nance Association, located in industrial, keep alive an interest in the continuing 
” co scientific, and educational centers through- need for scientific and industrial know- 
Association out the United States, are a vital factor how in the production of the weapons of 
in the Association's task of fostering in- defense. The presidents of these Posts 

dustrial preparedness most of whom are shown below, are the 

These Posts by their meetings, semi- key men in this nationwide effort for peace 





Thomas Drever John D. O'Brien Albert J. Weatherhead, Jr Rav C. Malvin 
hica Post Cincinnati Post Cleveland Post Empire Post 





I. Nevin Palley Robert C. Geffs James A. Ward Herbert RK. White 


Lone Star Post Los Angeles Post Louisiana Post Michigan Post 


tA 


William H. Worrilow, Sr William K. Fitch Marmion D. Mills 


a t Pittsburgh Post und Post 






J. M. Hait W. H. Miner George M. Riveire M. Edgar Pain 


San Francisco Post Texas Post Washington Post Yankee Post 
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Packaged Atomic Power 


The transportable reactor being built for the Army will be able 


lo suppl y electrical energy for installations in remote areas at 


reasonable cost and has interesting possibilities for crvlian use 


HE term “package power re 
actor” should perhaps first be ce 
fined, since it may be misleading 
in terms by which we generally think 
of package power, When one first looks 
at the size and design details of the 
Package 


difficult te 


Army Power Reactor it is 


conceive of it as either a 
packaged unit or as al 


able 


Hlowever, it is essentially both. It is 


transport 


a packaged unit in the sense that it is 
a reactor power unit stripped to the 
bare essentials required for producing 
a self 


power in isolated areas and has 


contained fuel supply for about two 


years of operation, The total weight of 
the unit 1s quite comparable to the 
weight of fuel alone for one year's 
operation of a conventional plant 

a packaged 


In this concept it 1s 


power unit, It is air transportable in 
the scnse that all components are de 
signed to contorm to weight and space 
limitations of today’s transport air 
cralt, 

\ full-scale prototype of the Army 
Package Power Reactor being built at 
Fort Belvoir, Va. (page 969) contains 
mect 


two exceptions to the above to 


spec ial requirements, 


IRST, the location of the APPR-1 in 
a populated area, and only eighteen 
miles from our Nation's Capital, neces 
sitates the use of a vapor container as 
an absolute safety measure for contain 


ment of the worst possible accident 
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ton, D. C. Now retired, he is 
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gineering, Alco Products, Ine 

Schenec tady, N.Y 





This container is 64 feet high and 36 
feet in diameter with walls of %-inch 
steel plates reénforced with 2 feet of 
concrete, At a remote location this item, 
not transportable by air, would be to 
tally unnecessary 

Secondly, the original design for a 
installation has been modified 


APPR-1 


training facility for military specialists 


remote 


to make more useful as a 
who eventually will be required to op 
erate and service future remote plants. 
All other original requirements for a 
simple, reliable, proven power unit 
whose component parts are transport 
able by air and easily assembled at any 
valid 


location are still even 


APPR-1 is not re 


desired 
though the site of 
mote, 

The prime contract tor building the 
APPR Fort Bel 


awarded to 


prototype reactor at 


voir was 
Alco Products on De 
cember 10, 1954, and is 
the first fixed-price con- 
tract tor a _ reactor 


awarded by the Atomic 


Ground 


Energy Commission was 


broken on October 5, 1955, and initial 





operation of the plant is % heduled tor 


early 1957. An extensive testing pro 
gram is to be completed betore the end 


of that year 


HE APPR is a pressurized-water re 
actor basically similar to many other 
power plants contemplated or under 
construction today, As shown on page 
housed in a reactor 


g70, the core 1s 


pressure vessel in such a manner as to 
allow the cooling water (under 1,200 
pounds’ pressure) to flow upward 
through the fuel elements at a rate of 
minute. In 


4,000 gallons a passing 


through the core the temperature of 


the water is raised from 431 to 450 
degrees Fahre nheit. 

This primary water then flows to the 
steam generator where steam is formed 
at a rate of 34,400 pounds an hour in 
the secondary circuit under 200 pounds’ 
pressure at 407 degrees Fahrenheit. 
Since the saturation temperature at this 
pressure is 382 degrees Fahrenheit, this 
gives a superheat of 25 degrees. 


The 


turbine 


steam goes to a conventional 


generator set to generate 2,100 
kilowatts of electricity. We speak of the 
plant generally as a 2,000-kilowatt plant 


since there is a station service load of 


as much as 180 kilowatts. 


The reactor core cross section (page 


971), is a 20-inch square with the 


corner elements removed in order to 


approximate a circle. There are 40 


plate-type fuel elements of stainless steel 


i 


and enriched uranium 2% _ inches 


ORDNANCE 








square and 22 inches in active length. 
Five control rods are employed, four 
of which are operated in unison as a 
shimming type of control. 

The fifth 
control’ in adjusting to the 
reactor. All 


operated without servo con 


rod at the center is used 


for close 
hourly variation of the 
these are 


trols since the reactor has a high _ 





negative temperature coethcient * 


; 


and hence is highly stable. a 

Che active portions ol the fuel 
elements are fitted with inlet 
and outlet end boxes so that the 
over-all fuel element length is nearly 
three feet. They are held in position by 
a top and bottom grid, both of which 
are supported irom a diaphragm within 
the thermal shield, which is in turn sup 
ported by an internal flange in the upper 
portion of the pressure vessel. 

The 


actor vessel 4 feet in diameter and & feet, 


core is contained within a re 


5 inches high. Cooling water is intro 


duced immediately below the flange 


which supports the reactor and serves to 


direct the water to the entrance plenum 


chamber at the bottom of the reactor 
vessel, 
From the bottom, the water flows 


upward through the fuel elements to 
the exit plenum chamber, from which 
the exit nozzle leads the water to the 
steam generator, 

The control-rod drive is indicated on 
page 970 where it can be seen below 
the reactor vessel. Two important ad 
from this location. 


vantages accrue 


First, the rod-actuating mechanism is 


completely independent of the cover 
plate, hence no possibility exists for 
opening ol the pressure vessel to pre 
incident by with 


cipitate a nuclear 


drawal of control rods. Secondly, the 
mayor part of the drive system is made 
more readily accessible for maintenance 


and adjustment 


HE control rod consists of a hollow 
structure into which removable fuel 
and absorber portions are inserted, each 


can be re 


equal to the active length of the core. 
consumable portions 


The 

moved and replaced without disturbing 
the mechanical adjustments of the con 
trol rod drive system. 

Integral with the hollow rod struc 
one-inch 


ture at its bottom end is a 
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diameter extension, machined to pro 


vide a rack. A pimion engages this rack 
and is driven by means otf a shatt which 
out to the 


brings the shatt seal well 


side and into an area where the radia 
tion intensity ms low enough that in 
duced activity is of no consequence 


The seal itself us a labyrinth type disk 


seal with clean water introduced 


near the inner end \ slow in 


_— 
ward icakaye of pure Water Ox 


curs under a slight pressure dit 


ferential, but the major flow is 


outward under the nominal 1 


200 pound pressure diflere ntial between 


the pure water and the outside atmos 


phere The ot the butler zone 


existence 


of pure water assures that no radioactiy 
ity le il s through the shalt se il 

\ clutch ts used tor qui k cise nyage 
motor $0 


tall 


with an a 


ment of the rod and drive 


that the rod may be released to 


under the action of gravity 
celeration of %& G. The clutch is driven 


by a year motor whose signal is received 
from the electronic instrume ntation con 


ventionally associated with reactors 


A' NIVERSAL joint and jackshatt 

arrangement permits mounting the 
motor on the foundation structure inde 
pendent of the reactor vesse!. In addition 
to eliminating stresses due to uneven 
this arrangement 


thermal expansion, 


permits ready replacement ot either a 
APPR 


Cutaway drawing of 


year motor or its shatt seal without dis 


turbing adjacent units 


\ primary shield surrounds the re 
actor pressure essel and consists of 8 
lavers of iron two inches thick in a 
water tank forty seven inches thick 
rachally [he neutron attenuation 1s 
more than adequate for raciological 
Satety purposes + The al na attenua 
tion of this shield is suthcrent to reduce 
the radiation |e iking trom the ore to 
a level equal to that due to the promary 
coolant water un the prapm prurnnyy inal 
Steam yenerator 
thie nha shielding is accomy ished 

by the toot- thick concret ining of 
the apor container upple vented by 
in additional three teet outside of the 
apor container um the operating level 
I he resulting radiation lev n con 
tinuously occupied areas is of the order 
of twenty per cent of the rece pe 1 maxi 
mum sate ilues 


to be change 1, the re 


When fuel 4 
actor vessel cover plate 1s removed, tol 


lowing which the upper retaining grid 
can be removed exposing the tuel ele 
control rods I he 


fille d 


so that the fue 


ments and the well 


above the reactor is with water 


| 
at all times clements 


are always submerged at least twelve 


feet, This depth of water provides 
enough shielding to prevent overex 
posure of personnel working on the 
first atom-powered, air-transportable generating plant 
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Detailed drawing of reactor pressure vessel built to house APPR core. 


platform at the top of the tank during 
the short period that fuel elements are 
actually being transferred to a spent 
fuel storage pit. 

The military forces have many de 
mands for power not apparent to their 
civilian friends. A chain of bases has 
been established and is still being built 
throughout the world, and the power 
requirements of these bases cannot 
normally be supplied from local utilities 


if there should happen to be any. 


VERY item of logistics support that 
can be eliminated means fewer con 
voys or supply trains that might have 
to get to these bases under war con 
ditions, Long exposed supply lines are 
areas of military vulnerability, It is the 
job of the armed forces to foresee and 
eliminate or reduce such weaknesses. 
Nuclear power plants making our out 
lying bases more independent would be 
a step along this path, 
Another little-recognized chore of the 
armed forces is furnishing power in 
devastated areas. We had two destroyer 
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escorts and hundreds of small Diesel en 


gines pumping power into the city of 


Manila for months after we recaptured 
it. A thoroughly transportable power 
plant utilizing nuclear fuel could 
greatly reduce the effort that would 
have to be devoted to such work as 
war, and the men, 


this in a future 


ships, and transport which would 
thereby be released could be devoted to 
the offensive effort. 

Nuclear package power plants can 
provide many other functions in iso 
lated locations which will merely be 
enumerated and not elaborated upon. 
They are really quite obvious in them 
selves. First, history indicates develop 
ment in any new field is often fraught 
with many “cut and try” methods to 
develop the necessary technical knowl 
edge. The more power plants we have 
in isolated regions the faster we shall 
develop information to close these gaps 
in our knowledge. 

Secondly, we also know from experi 
ence that the cost of any novel develop 


ment comes down as we build more 


units and development costs are ab- 
sorbed. Why not put this novel power 
plant where we can clearly justify the 
cost today and use this experience in 
getting the cost down to the point 
where such plants will find their way 
into new markets closer to home. 
Thirdly, these plants will reduce the 
number ol people who have to live in 
these desolate spots or face the hazards 
of going to and from them in time of 
war. We are currently asking the com 


ing military adjust to 


generation to 
some living conditions to which only 
the lighthouse keepers of our genera 
tion have had to adapt themselves. 
There are many other military ap 
plications which would fall within the 
responsibilities of the Army Engineers. 
The Navy, of course, has similar re 
sponsibilities for its bases ashore and 


its vessels at sea. 


N the civilian side in today’s econ- 

omy in these United States are sev- 
eral applications of interest. These nu 
clear package power plants are rapidly 
becoming competitive with conventional 
plants in many high-fuel-cost areas, 
even in this relatively early stage of 
their development. Direct utilization of 
a 10,000-kilowatt power package is pos 
sible and economically justifiable in 
some areas today, as will be indicated 
later under cost evaluation. 

A second potential civilian utilization 
can be realized by adapting a package 
power reactor also to provide research 
facilities for our educational and med 
ical institutions. Utilization of some or 
all the power produced would obviously 
reduce the over-all costs of nuclear re 
search, thereby facilitating the tech 
nology and development of this field 
for the benefit of mankind. 

A great many civilian power plants 
are operating in what could be called 
the package-power range, such as in 
dustrial establishments where most re 
quirements would be met by a reactor 
capable of forming steam for 10,000 
kilowatts. Such a unit could carry the 
heating load as well as furnish all or 
part of the electricity required. 
this 


article with a consideration of the eco 


It seems appropriate to close 


nomics involved for civilian and mili 


tary utilization of package power re 
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actors, This is done with great trepida- 
tion for many reasons. 

First and most important, our com- 
pany is currently building its first pack- 
age reactor. While it is far enough 
along to provide technical data on what 
were considered as doubtful points in- 
itially, we are keenly conscious that un- 
til such time as we have completed our 
guarantees under the contract we do 


not really know the total cost. 


~ ECONDLY, it is felt our present cost 

estimate may be overly optimistic, 
even though it is apparently well 
founded, Optimism at this point in the 
development of our first package reactor 
should be tempered with a certain de- 
gree of wariness. Although the technol- 
ogy has previously been developed and 
the system is relatively inexpensive, with 
present estimates based on firm price 
quotations from all outside suppliers, 
many other factors can upset any esti- 
mate given. 

In view of all this uncertainty, our 
company is presently striving toward a 
figure of 18 mils/kwh for a 10,000- 
kilowatt enriched-uranium, pressurized 
water plant similar to the APPR. It is 
interesting to note that the cost of 
such a unit agrees very well with that 
predicted by Rear Adm. H. G. Rick- 
over at the Pressurized Water Reactor 
Forum held on December 2, 1955, for 
a future improved nuclear plant similar 
to the one being constructed for Du- 
quesne Light Company at Shipping- 
port, Pa. 

Admiral Rickover predicted a future 
total cost of 14 mils/kwh for a stand- 
ardized go,oookw plant after two 
stages of development. He pointed out 
that “the Shippingport plant is being 
built primarily to advance nuclear 
power technology rather than for the 
purpose of immediate economic power 


generation.” 


b ISTS ranging from 52 to 39 mils/ 

4 kwh for the first developmental 
stages of this larger plant, with its spe- 
cial development and engineering prob- 
lems, are therefore understandably high 
at this time, 

Alco Products is well aware that all 
these costs are higher than most central 
station generating plants in the United 
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States today would consider, There are, 
however, many other factors. There are 
parts of the world which do not have 
chemical fuels and have never had 
them. 

There are other parts of the world 
which have had an abundance of these 
fuels and which can now see the end 
of their supplies and are looking anx 
iously toward something which will 
ensure their continued supply of elec 
tric power, 

There are even some areas in the 
United States where power generation 
costs actually are running as high or 
higher than indicated, particularly in 
the smaller power plants. 

Consider finally, the economical ad 
vantage of a nuclear 10,000-kilowatt re 
mote military power plant when the 
cost of transporting chemical fuel out 
side the United States is included. In 
locations where port facilities are un 
available or icebound most of the year, 
it must be assumed the fuel would be 
transported by air. 

It has been calculated that fuel-trans 
portation costs alone would amount to 
approximately 23 mils/kwh for a con 


ventional power station only 1,500 miles 


from its continental U. S. supply base 
and would require 500 fueling flights a 
year. Comparing this with the negligible 
cost for transporting nuclear fuel to the 
same remote station once every two 
years, one can easily visualize the tre 
mendous economic and strategic poten 
tial the nuclear plant offers our military 
torces, 

Fuel transportation costs would be 
virtually eliminated along with releas 
ing many aircraft and their crews for 
more effective military operations, The 
resultant total costs of a 10,000-kilowatt 
nuclear plant to our Government 1s 
about half the cost of a conventional 
chemical plant of the same capacity im 


remote regions 


ITH the above facts in mind, we 

foresee a particularly bright future 
for the small nuclear power plant—first 
to meet the present-day military require 
ments of our Government in remote 
areas where the need justifies the cost 
and later to meet the increasing civilian 
demand throughout the world as de 
velopments made in the first stage make 
with conven 


the plant competitive 


tional-type plants, 


Cross section of reactor core showing fuel elements and control rods. 
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For Continental Air Defense 





The Talos, above, the Navy's new supersonic surface-to-air guided missile, will be used 


Ferrier and by the Continental Air Defense Command to supplement the Nike 
is one of a chain of man-made offshore “islands 


on shipboard to supplement the 
Navy photo). The 6,000-ton Texas Tower, below 
forming an early-warning radar network from Newfoundland to Virginia 
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Metrology and Production 


The new kha Whitney Metrology Laboratory ws supple menting the 


work of the National Bureau of Standards in supplying industrial 


necds for certified precision standards vital to dimensional control 


HE business of the Eli Whitney 
and of 
Stand 


utiliza 


Metrology Laboratory 


the National Bureau of 


ards is the advancement and 


tion ol measurement tech 


physical 

niques. 
Measureme nt, we should all know, 1s 

the scientific key to our modern econ 


omy. It is the essential basis for mass 
production, the essence of which ts the 
fabrication of interchangeable parts 
parts which can be produced under 
measured and controlled conditions so 
that they remain within allowable limits 
of dimension and uniformity. Dimen 
sion can be man’s servant when prop 
erly managed. 

It is sometimes not appreciated that 
each advance in the held of measure 
ment and each refinement in the meth 
ods of making measurement bring with 
them important benetits to industry and 
thereby to our society. Throughout his 
tory, each major advance in industrial 
efficiency and productivity may be re 
lated to some advance or refinement in 
the measurement process. 

D' RING Eli Whitney's time, meas 

urement accuracy to a thousandth of 
an inch represented an extremely high 
degree of precision. Today, this labora 
tory can certily measurements to a pre 
cision of one-millionth of an inch. Such 
advances and refinements lead to new 
precision which ultimately can be physi 
cally translated into better, more relia 


ble, and longer-lasting products, 
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Dr. Astin is Director of the 
National Bureau of Standards, 
Washington, D. C. This ad 
dress was presented at the 
opening of the Sheffield Cor 
poration’s hl: Whitney Metrol 
ogy Laboratory, Dayton, Ohio, 


February 17, 19506 





It is somewhat difficult for the aver 


ive consumer that when 


ay to appreciate 
he uses such a familiar thing as an auto 
mobile, a television set, a refrigerator, 
or a telephone that he is operating a 
complex technical device which could 
not have been made ata price which he 
could afford without extremely ad 
vanced measuring techniques. 

Yet each of these devices consists of 
a wide variety of precision components 
which must meet exacting requirements 
of dimensional control. They must be 
made to conform, within certain toler 
ances, to rather rigid specihcations, in 
order that they may be 
integrated into an op 
erable assembly. 

Furthermore, there 


must be precision gayes 


and other accurate 

measuring instruments a ailable to the 
production staff in order that many 
workers with limited skill nm assure 
accurate conformance of cach compo 
nent to its specified physical character 


istics. 


But another clement ts necessary for 





really effective interchangeability, When 
a device consists of two or more com 
ponents made in separate machines, the 
lo control 


use d 


Measuring Cquiprne nt 


or define the character of each com 
ponent must be referred to a common 
measurement standard, Otherwise there 
is no guarantee that the parts will fit of 


operate together prope rly 


|' a 


own parts and processes all the raw 


manutacturer tabricates all his 


materials he needs, he might achieve 


lumited success with his own measure 


ment standards. But if he buys com 


ponents of materials trom others or if 


he sells his product to be used in con 
junction with other products or if he 


guarantees his product to have certain 


physical characteristics, there must lhe 


widely accepted measurement 


available 
standards 

The basic and primary standards are 
the principal responsibility of the Na 


tional Bureau of Standards, It is a 


unique function of the Bureau to ce 


ve lop and maimtain standards for physi 


cal measurement Associated with this 


function us the re sponsibility to ce velop 


methods of measurement and to pro 


ide science, Government, and industry 


with information and methods for ap 


plying these standards to their needs 


‘St ind 
h id 


lat } ol 


When the National Bureau of 


arcs Wa estabdil hed in iy if 


custody of two priumary stat 


physical measurement the meter and 


The ler 


th standard is a 


7 
the kilogram r 
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bar of platinum-iridium, and it defines 
the meter. From it we derive, by pre 
cise numerical ratios, the more familiar 
units of inches, fraction of inches, feet, 
and so on. The development of such a 
standard, which is a prototype of a 
widely accepted international standard, 
represents an appreciable advance over 
the varied and nonuniform standards 
of earlier times, It has allowed for con 
siderable advances over earlier measure 
ment tec hniques. 

Since the acquisition of these two 
standards, phenomenal advances in sci 
ence and technology have made it nex 
essary to provide hundreds of other 
standards in newly opened areas, The 
development and effective utilization of 
these many new standards have 
required major expansion in our 
work on measurement tech- 
niques. We now have devices 
and methods for measuring not 
only length and mass but also 
electric power and voltage, temperature, 
color, light intensity, heat energy, and 
X-ray and radioactive intensities, 

Yet in all 


work the meter and the kilogram are 


this new measurement 


still of fundamental importance be 
cause, together with the rotating earth 
as a time standard, they constitute the 
three primary standards upon which all 
scientific measurements are based. Thus, 
because of the wide application of these 
primary standards to the hundreds of 
other standards, they take on added 


significance, 


T is in the advancement of dimen 

sional measurement that the National 
Bureau of Standards shares a common 
interest with this new laboratory, Both 
our organizations seek to find better 
ways to further dimensional control 
and to apply this to industrial develop 
ment. The job is a big and important 
one. It grows bigger every day. 

We know this from the very growth 
of American industry. We know it 
from the increasing demand for meas 
urement and testing services, We know 
it from the urgent requirement for new 
need to im 


standards and from the 


prove and refine existing standards. 


And we know it from the demand for 
new and better measurement methods 


and instrumentation. 
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The demand is so great, in fact, that 
no one organization can adequately 
service the need. In the case of the Na- 
tional Bureau of Standards, our re 
sponsibilities associated with providing 
and extending the fundamental stand 
ards require that we limit our services 
to industry by undertaking activities 
which can best be performed by or are 
unique to the Bureau. Thus, we look to 
highly competent laboratories, such as 
the Eli Whitney Metrology Laboratory, 
to give to industry many services that it 
needs. 

Although several private laboratories 
have made available services in other 
fields of technology, there has been a 
lack of 


could undertake adequately the 


commercial facilities which 
services needed in dimensional 
measurement and in extending 
the availability of the reliable 
reference and working standards 
which assure dimensional inter 
changeability. 

This laboratory will go a long way 
toward meeting this need. We welcome 
it into the community of precise meas 
urement, We know that under the aegis 
of the Shefheld Corporation it will 
flourish by providing outstanding meas 
urement services, 

The name, “Eli Whitney Metrology 
Laboratory,” is very apt for this labora 
tory. It honors Eli Whitney who was 
among the first to recognize the im 
portance of the measurement sciences 
and who understood the critical rela 
tionship of measurement to industrial 
production. 

He is the father of mass production, 
for he was the first to demonstrate the 
principle of interchangeability of parts. 
It was his vision, I think, which led to 
such organizations as the National Bu 
reau of Standards and this laboratory 
named for him. 

I should like to mention the excellent 
and up-to-date equipment which has 
been gathered in this laboratory. 

The instruments collected here, | am 
sure, will provide industry with the 
latest technical assistance available to 
the field of dimensional measurement. 
The currency of this equipment makes 
me feel certain that the staff of this 
laboratory will keep up with all ad 
and so keep 


vances In measurement 


this laboratory as modern as it is now. 

I notice that one of the published 
purposes of the Eli Whitney Metrology 
Laboratory is to “supplement on an 
industrial basis the work of the Metro 
logy Division of our National Bureau 
of Standards in supplying industry with 
certified precision standards for dimen 
sional control in the production shop, 


tool shop, and in the gage laboratory.’ 


‘hime 


more than that from this laboratory, 


is indeed modest. I look for 
and I think that Dr. Irvine Gardner, 
who is chief of our Metrology Division, 
expects more. We believe that this labo 
ratory will join with us in our continu 
ous effort to improve the measurement 
process and all that is associated with 
it. We think that an interest in measure 
ment service carries with it an interest 
in measurement research. Therefore, we 
are looking foreward to new develop 
ments, new techniques, and new and 
better instruments from this laboratory 

The dependence of advances in our 
technological economy on new and 
more precise measurement techniques 
is such that precision can be called a 
measure ol progress. Furthermore, the 
extensive dependence of technology on 
basic science again involves the measur 
ing process since science itself is in 
timately dependent on the tools and 
techniques of measurement. 

These relationships apply to this lab 
oratory. Not only can it give major as 
sistance in meeting the large demand 
for measurement services using today’s 
best techniques but it can aid in re 
search on better techniques to meet the 
more rigorous demands of the future. 
I am confident that the staff of this 
laboratory will measure up to such a 


challenging opportunity. 


HE National Bureau of Standards is 

most happy to see this laboratory 
come into existence, It will help greatly 
to relieve the tremendous burden of di 
mensional testing service which is now 
needed by industry. It provides a com 
petent commercial facility to assist in 
America’s industrial growth. And we 
National 


hope and expect that it will join us in 


at the Bureau of Standards 


the never-ending quest for greater and 


greater precision. 
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Measurement for Survival 


Research to lessen chance of bodily injury from aircraft crashes 


and high-speed bailouts is beng furthered by volunteers riding 


rocket sleds to test the effects of very rapid slarts and slops 


IGH-SPEED 


possible at the risk of abrupt de 


transportation = 1s 


celerations involving forces of 
rapid onset, great magnitude, and com 
paratively brief duration capable oft in 
jurious or lethal effects to living or 
ganisms. 

In military aviation, the loss of life 
and the incidence of total disability 
from accidents were sufhcient to justily 
of the 


investigation relationship be 


tween force characteristics and their 
biological effects, a field of research 
designated as “biodynamics.” 

Two main lines of application for this 
research have existed to date—protec 


tion from forces incurred in aircraft 
crashes and tolerance to conditions of 
escape from high-speed aircraft by seat 
or capsule ejection, 

The growing feasibility of rocket 
powered human flight as a mode of 
transportation introduces a third area 
of practical application in which prob 
lems of tolerance to high-speed accelera 
tion as well as to prolonged high decel 


eration demand solution, 


N order to accomplish precisely con 

trolled exposures of living organisms 
to predetermined configurations of me 
chanical force with reasonable safety, 
the chosen instrument has evolved as a 
rocket-powered sled, slipper-mounted 
on rails, carrying the subject, recording 
and transmitting instrumentation, and 
braking devices, which can be acceler 


ated to the required velocity and then 
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Lieut. Col. John P. Stapp, U.S.A.P. 





Colonel Stapp is chief of the 


féro Medical Field Labora 
tory at Holloman Aw Devel 
opment Center, N. Mex. This 


article 1s based on an address 
given by Colonel Stapp before 
the Eleventh Annual Mectuung 
of the AOA 
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vision at Watervliet Arsenal 
Watervliet, N. Y 
decelerated in measurable and repro 


ducible configurations by prearranged 
braking systems, 

By this means, anthropometric dum 
mies, anesthetized animal subjects, and 
human volunteers have been exposed to 


mechanical forces reproducing those en 


countered in aircraft and automotive 
vehu le crashes and to wind drag 
deceleration incident to escape from 


high-performance aircraft. 
This investigation was begun in 1946 
Acro Medical 


Air Development Center in 


by the Laboratory of 
Wright 
order to obtain urgently needed, accu 
rate information concerning the toler 
able and survivable limits for man 
exposed to dynamic forces of short du 
ration encountered in crash-type decel 
crations. 

A competitive design study resulted 
in the development of a linear deceler 
ator, consisting essentially of a rocket 
propelled sled whi h could be deceler 
ated or stopped by mechanical friction 


brakes in a predetermined manner. 


Ilaw 


ite d, 


Northrop 


thorne Calit., 


Aircratt, In of 
designed fabri 
maintained, and operated the equy 


Acre 


ment under the direction of the 


Medical 


completed phases ot the expernmental 


Laboratory during the 


program, between April 1946 and June 


1g5l. Ldwards Flight lest (enter at 
Ekdwards Air Force Base, Calit was 
chosen as the first base of operations 


because of the availability of a precision 


built, 2,000-foot long, standard-gauge 


railroad track, In general, the Edwards 


equipment and its operation may be 
described as follows 

1. Linear decelerator—A 1,500-pound 
sled of chromium-molybdenum | steel 
tubing, approximately fifteen feet in 


length, stressed to more than 100G with 
a safety factor of 1.5 and designed to 
carry a seat or litter and instrumenta 
tion. Propulsion of the slipper-mounted 
sled along the rails is obtained by one 
to tour solid-tuel jato tyyx rocket motors 
providing a thrust of 1,006 pound each 
Iwo braking kee are 


tor 5 sec onds 


mounted parallel lengthwise beneath 
the sled 
2. Braking 


dependently pressurized and 


system There are ism 
wtuated 
units in a foot area between the rails 
beginning 1,250 feet from the west, or 
starting end of the track, Each unit con 


sists of 2 parallel pairs of brake shoes 


by I! inches in area, close | by pneu 


matic-hydraulic-actuated levers which 
compress the shoes together it pressures 
up to 600 pounds per square inch and 
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clasp the moving keels attached to the 
sled with an action re sembling that of 


a knife blade being pulled through a 


Vise, 
YHE sliding friction forces at 600 
pounds per square in h are based on 
a cocthcient of triction of 0.06, and a 


maximum coe the ient ol 0.20 approach 
ing static conditions. At this pressure, 
the threefold rise in coefhicient of fri 
tion began at speeds below 35 miles an 


hour, A 


0.06 prevailed in the range from 40 up 


fairly constant coefhicient of 


to 200 miles an hour. 
; /imergency braking system Five 
hundred feet beyond the main braking 
system a cable 1s wound on hydrauli 
brake drums on either side of the track 
and arranged to catch on an arresting 
fork on the front of the sled and pull 
it to a halt with a drag not exceeding 
rots 

4. Instrumentation—Recording de 


A y-channel FM-AM tele 


metering system, a space-time recording 


vices in luce 


system a tO-mm camera mounted 


either on the front or the rear of the 


sled, and a battery of six Eastman high 


speed movie cameras spaced to ive 


overlapping coverage ol 10- to 12-foot 


sectors of the braking area, There is 


also a ribbon-trame camera covering 


the entire braking area and a Micronex 
which can be 


high speed X-ray 


post 


tioned astride the track over any part 


of the same area. A 6-channel, self 


contained magnetic tape recorder 1s also 


used to corroborate the more accurate 


data obtained by telemetering in a 


series of runs, 


the decelerator 


5. Operation of 
Supervision and remote control of all 


hiring operations originate in a control 


room or, in later experiments, in a 
tower 30 feet high located 250 feet 
south of the brake area. Communica 


held 


intercom 


tion is conducted by means of a 
telephone system and by an 
municating public address system whi h 
has loudspeakers at the brakes, at the 


selected starting point for a run, and in 


the laboratory area 


B' ITH 


switch panels in the tower, ¢ ontrol 


systems are operated from 


panels with time relays for activating 


instrumentation in proper sequence, 


rocket-firing controls, and meteorologi 
cal instruments are also located in the 
towel Preparatory to a run, the subject 
is strapped in place, all instrumentation 
is connected and calibrated, and all fir 
ing circuits are connected with satety 
plugs in place 

Vhe engineer in charge of operavions 
comprehensive 


then through ' 


check 


oyn rations 


pox 5 


list by intercom and keeps ail 


under visual observation 


with binoculars from the control bridge 


Lieut. Col. John P. Stapp shows the forward half of the rocket sled in which he 
rode at a speed of 632 miles an hour 





Test seat is at left (Air Force photo 
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tower 


On completion of the 


in the 
k | ~d 
check list, the firing sequence is started, 


The engineer closes a I second-delay 


time relay switch activating the 230 
volt, 10-ampere circuit to the rocket 
igniters, meanwhile counting down over 
the speaker system from 10 to I. 


ao E. time for setting off the rock 
ets i 


s assured by fifteen feet of slack 


in the cables to the igniter quick-discon 


nect plugs which separate when the 


motion of the 
[he 


to the burnout 


sled takes up the slack. 


rocket thrust accelerates the sled 


point in five seconds, 


, , 
illowing it a brief coasting period be 


fore entering the prearranged conhgu 
ration ot brakes. 

Cams on the frame of the sled strike 
levers on the preset brakes, triggering 
them off in the desired prearranged 


The rate of onset of decelera 


sequence 

tion is controlled by the tripping se 
quence. Using alternate brakes gives 
slopes of about sooG per second. When 


cams are arranged to trip two brakes 


at a time a rate of onset trom about 


tA 


450 to Oy per second 1s produced 
When three brakes are tripped simul 
taneously. the rate of onset 1s 2.900 to 
3.4000) per second 


5 
The 


controlled by the 


magnitude of deceleration ts 
number of brakes en 
gaged at one time on the braking keels 
undercarriage of the 


brake s 


per square inch closing 


attached to the 
With 


at 600 pounds 


sled twenty consecutive 


pre ssure, the sled can be stopped in the 


brakes 
3-ro ke t 


from any velocity achieved by 


propulsion, and twenty-four 


brakes will halt the decelerator in any 


} TOK ket run 


—* EKIGHT experiments were 


4 ack omplished with ¢ himpanzee sub 


jects to explore the performance range 


of the decelerator and to establish safe 


parameters for human experimentation 


with the same equipment The us ot 


animals of the size and ferocity of chim 


panzees was justified by the close 


huma masses, di 


approximation to 
mensions, and reactions 
1 to linear de 


Subjects were presente 


celerations while seated facing forward, 


seated tacing backward, seated facing 


sidewise, lying supine feet first, lying 


supine head first, and lying transversely 
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Scale model of rocket sled showing test vehicle, propulsion unit, and concrete-embedded steel rails (Air Force photo). 


across the sled while facing to the rear 
with the back against the bulkhead. 

4y this means it was determined that 
four of the positions were potentially 
dangerous for human subjects in case 
maltunction of 


of loss of control or 


equipment. Theretore, human experi 


ments were confined to the torward 
facing and backward lacing positions. 

Seventy three ot the CX] riments were 
human volunteers. 


pertormed with 


Chey included three flight surgeons, 
one pilot, two parachutists, two harness 
makers, a medical technician, an aérial 
photographer, an aérial gunner, and an 
ordnance specialist. One of the flight 
surgeons was also a pilot. Ages ranged 
from 25 to 41 years, weights trom 142 
to 206 pounds, heights from 66.5 to 72 
inches, 

The range of body sizes and somato 
types usually encountered in the Air 
Force was well represented, considering 
that only twelve subjects were used in 
the experiments, The maximum num 
ber of exposures to decelerative forces 
sustained by any one subject was twenty 
$iX, including the most severe tests ol 
the series. No sedation or medication 
of any sort was used with human sub 


jects « ither before or after tests 


B' ) [ H < himpanzee and human ex- 


perire nts were characterized by a 
close correlation between predicted and 
measured results, as well as reproduci 


experimental conhyurations 


bility of 
that indicated a high degree of precision 


ind control in the sled 


operation ot 
and brakes. 
Concurrently with the evaluation of 
tolerance limits ce velopment ot harness 
configurations was accomplished. Opti 


mum restraint conhguration for the for 
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ward-facing seated position was proved 
to be the shoulder straps, lap belt in 
webbing, with? a 


z-inch-width nylon 


pair of tie-down straps known as the 
“inverted-V”™ to hold: belt and shoulder 
straps down ayainst the bottom of the 
seat. 

It was established conclusively that 
very high decelerative force can be sus 
tained by primates, provided there is 
adequate protection Irom collision with 


The 


tion sustained by a chimpanzee in this 


solid objects, maximum decelera 


series was from 174 miles an hour to 


a stop in 27.5 feet in the supine head 
first position. 


This could have been survived with 


some temporary disability by a human 
~— It is many times what 
, would be encountered 
im any iutomobile col 
lision or airplane crash 
an « 
oy, short ot omplete cle 
fietaek, 4 molition 


N order to evaluate the effects of im 

pacts of high rate of onset and short 
duration, capable of lethal effects, a de 
monorail decelerator 


vice known as a 


was ce veloped T he monorail deceler 
itor consists of a welded steel carriage 
sliding on and suspended from a lubri 
cated horizontal rail. Propulsion is de 
rived from an aircraft seat-cjection cata 
pult. 

The carriage was decele rated by strik 
lead attached to a frame 


ing a cone 


welded to the rail. The coefficient of 


restitution of lead is sufficiently low to 
result in almost complete absorption of 


the energy ol the irfiage thus mint 
mizing rebound, Variations in the decel 
eration pattern were obtained by using 


different sizes of cones. 


The tubular steel carriage was modi 
hed tor experiments one through thir 
teen by the addition ota duraluminun 
subject holder which was bolted to the 
in such i manner 


front of the inriage 


that it might be raised or lowered with 
respect to the cafriage, 
cl the 


RAMLIKI 


wooden 


structure supporte 
impingement block and 
also provided a means tor measur t 


force expended upon it by the dece 


vertical 


blox« k 


ating subject, The position 


the impingement support cou 
be grossly adjusted 
The force exerted upon the impinge 


block by the 


was sensed by 


ment decelerating mass 


means ol a strain gauge 


mounted upon an accurately calibrated 


load block. The force was transmitted 
to the load block via the ramlike strux 
ture which supported the impingement 
blo« k Dhe inertia and the mechanica 
udvantage of this system were tak 


into account All working parts of ti 


impingement-block support were jp 


cision mac hine d 


Uninjured survival of anesthetized 


1 in all 


hogs occurred experiments up t 


Rol; in the back ward-fa ing seated posi 


tion and to (; in the forward facir 


“ ated position 
Dhe comparative vulnerabuilit ‘ 


chest, midriff, and abdomen for in 


pingement by the simulated instru 


ment pan ectior ontro x Thee 
stick were determined in letha exper 
ments. Force that could ¢ msiiy ix 
tained without myury while the 


ject was restrained with webbing 
produced tatality when the subject was 
impinged against the solid test objects 
A total of fhilty two experiments have 


been accomplished with this device to 
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date and are as yet of a preliminary 
nature because of the large variety of 


configurations employed. 


N order to reproduce the factors of es- 
cape from high-performance aircraft 
for the purpose of determining toler- 


ance limits and modifications required 


to extend them, a high-performance 
decelerator was designed and built 


by Northrop Aircraft, Inc., contractor 


for the project, for use at Holloman 
Aw Development Center where a 3,500 
foot rocket-sled track was available. 
This was an 84-inch gauge track with 
a 60-inch-wide, 18-inch-deep concrete 
ditch for water brakes running the full 
length between the rails, 

The 


consists of a test sled weighing 2,000 


high-performance decelerator 


pounds carrying the subject and in 
strumentation, pushed by a propulsion 
sled on which solid-fuel rockets are 
mounted, 

The test unit is separate from the 
propulsion vehicle to reduce the weight 
and consequently the drag required of 
its water brake in attaining desired 
high-inertia-force levels. Both vehicles 
are mounted on dural slippers with 
stellite bearings surrounding the rail 
head. 

The two units are propelled along the 
track by solid-fuel rockets and subse 
quent to rocket burnout are retarded 
by water brakes. 

The chrome-molybdenum steel tub 
ing test sled is of sufficient size to ac 
commodate a single test subject in one 
of several configurations, an onboard 
telemetry system, high-speed cameras, 
and the water brake. Its construction 
embodies structural elements necessary 
to withstand safely the repeated appli 
cation of decelerative force patterns of 
large magnitude with high initial rate 


of build-up. 


T is equipped with one solid wind 

shield for deceleration tests, and a 
frame holding two full-length doors tor 
windblast tests. Abrupt onset of wind 
blast is achieved by triggering open the 
doors with a cam placed between the 
rails at a predetermined point. 

For evaluating tumbling in combina 
tion with deceleration, or the combined 


effects of tumbling, deceleration, and 
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“ indblast, a seat mounted on gimbals re 
places the fixed seat on the sled, In it 
a subject can be rotated head over heels 
by a bungee shock cord mechanism and 
stopped within two seconds by disk 
brakes. All components are designed to 
100G, with a 1.5 safety factor. 

Both sleds have fixed-scoop water 
brakes mounted under the chassis. 
Water entering the scoops on the test 
sled is turned ninety degrees through 
conduits and ejected to the sides. A re 
approximately one 


tarding force of 


pound for each pound of water passing 
through the conduit is applied to the 
sled. The propulsion sled also has fixed 
scoops but of lower clearance, so that 
braking begins at a shallower depth of 
water. The U-shaped conduits on this 
sled turn 180 degrees, throwing water 
forward during deceleration, About two 
pounds of retarding force results from 
each pound ot water passing through 
them. 

The 


higher retarding forces provided by the 


lower-clearance scoops and 
180-degree turn in the ducts on the 
propulsion sled ensure its immediate 
separation and retardation apart trom 
the test sled, which en 
ters the water brakes at 
a safe interval beyond 
the propulsion sled and 


ew 
ZS is 


predetermined 


-—P=h 
tia* 


force pattern required for the subject or 


decelerated in the 


inertia 


article being tested. 
Construction of the Holloman track 
the water 


permits programming of 


brake sections at any desired location 
along the entire 3,500-foot length by 
installing frangible masonite dams to 
establish the required water height in 
a trough running the full length of the 
track between the rails. 

At 10-foot intervals are slots in the 
concrete walls of the trough which per 
mit insertion of masonite partitions of 
the height required to hold the pre 
determined depth of water to be used 
in braking. The volume of water picked 
up is determined by the depth of the 
fixed sled scoops as they knock out the 
partitions and take in water impounded 
between them. 

Test-sled instrumentation consists of 
inboard high-speed motion-picture 


cameras aimed at the subject and a 





maximum of 12 channels of Bendix 
AM-FM telemetering adaptable to ap- 
propriate sensing devices such as strain 
gauge accelerometers, bonded strain 
gauge tensiometers, uw“ ind pressure 
pickups, 


pickups, clectrocardiograph 


and electroencephalograph leads, 


\ AX ROTHMAN, of the electronic 
. instrumentation section of Hollo 
man Air Development Center, developed 
the Sleran system, an electronic track in 
strumentation equipment for the collec 
tion of space-time data on sled runs. 
The method consists of the sequential 
discharging of capacitors along the 
track through gaseous diodes which are 
triggered by a confined radio-frequency 
held carried by the sled. 

The resultant signal pulses are prop 
agated on a coaxial cable to the track 


bloc khouse 


time quantities are digitalized and re 


where their position and 


corded on a multichannel magnetic 
tape recorder in binary-coded decimal 
form, Both analog and digital methods 
of data handling and playback are 
featured, Over-all accuracy of velocity 
measurements is plus or minus one 
foot per second at 1,000 feet per second. 

An optical method of slightly lower 
accuracy 15 used as a secondary check 
on velocity. This consists of a sequence 
of ribbon-frame cameras at fixed sta- 
tions with overlapping coverage paral 
lel to the track. 

Photographic recording of displace 
ment in relation to a time signal flashed 
on the film permits velocity to be deter 
mined, with all necessary corrections for 
angular displacement and other factors 
inherent in an optical system of this 


sort. 


Hick SPEED motion-picture cam 
=5 | 


eras at 750 trames a second are 
available to record events in particular 
positions along the track, such as at the 
water brakes, Other instrumentation of 
a classified nature is used as the occasion 
arises. 

Propulsion power is obtained by use 
of from one to twelve solid-fuel rockets 
of 4,500-pound thrust and §5-second 
duration. Proof tests accomplished with 
the 
1953, 
using the fixed-panel windshield, ve 


equipment since November 24, 


indicate that with six rockets. 
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locities of about 420 to 430 miles an 
hour are possible. 

By applying near maximum water 
force of than 


brake more 


{00,000 
pounds, the test sled can be dec clerated 
from 315 miles an hour to so miles an 
feet, attaining 


hour in a distance of 30 


110G measured on the subject with a 
rate of onset of over 5,000G per second, 
and total duration of about 0.1-second. 
Using the same initial velocity, a steady 
9-10G_ has been 


deceleration of main- 


tained for 2.7 seconds, 
— the water-brake decelerator, 
numerous experiments have been 
accomplished to explore tolerance and 
survival limits for deceleration patterns 
conforming to supersonic escape wind 
drag decelerations, for exposure to 
abrupt onset of windblast at supersonic 
velocities, and for tumbling during lin 
ear deceleration while exposed to high 
velocity windblast. These include three 
human experiments at maximum ve 
and 632.0 miles 


locities of 421, 501.8, 


and _ hour, respectively. From these 
three human experiments, the follow 
ing observations were obtained 

In the first experiment, the human 
volunteer was exposed to an immediate 
peak force of 22G, at a rate of onset 
ot booG per second, succeeded by a 
plateau oscillating at 28 to 30 cycles per 
second during 0.6-second, around an 
average of 13G. This oscillation corre 
sponded to the frequency response of 
the human chest wall. 

Exposure to linear decelerative force 
acting on a subject seated facing for 
ward produced circulatory effects of a 
mild, transient type, during the 0.6 
second of about 13G, corresponding to 
those previously observed only after 
several seconds of exposure to similar 
magnitudes of force attained at about 
6G per second on the centrifuge. 

The 


which the 


second experiment, during 


subject seated in the for 
ward-facing position sustained exposure 
to g to 10G average plateau for 2.7 
seconds, definitely overlapped the time 
G minimum plateaus of the human 
centrifuge. In addition, in this experi 
ment there was abrupt exposure to 
more than 750 pounds per square foot 
of windblast pressure with no signifi- 


cant aftereffects, 
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Above, progressive effect of accelera- 
tion in the first 5 seconds of a test ride 
in which Colonel Stapp was subjected 
to a force of 12G. Below, initial de- 
celeration caused by lack of thrust af- 
ter rockets burned out and test sled 
was entering the water brake. Decel- 
eration force amounted to 22G. In 
this test a maximum speed of 421 
m.p.h. was attained. Later tests ex- 
ceeded this speed and future ones may 
eventually carry volunteers to 00 
m.p.h., the equivalent of 1,800 m.p.h. 
at 40.000 feet (Air Force photo), 








hh, 





attained 6232 


th ird 


Che 


miles an 


experiment 


hour in order to permit ce 


| ’ 
celeration of more than 25G during 


more th in on second, and exposure to 
1 maximum of 1,108 pounds per square 
loot of windblast pressure. It attained 


a practical limit tor reversible incapaci 


tation of the subject by decelerative 


force, with no significant effects due to 


windblast. 


A CLOSED curve of human tolerance 
f lor exposure to transversely applied 
linear forces higher than 20G is postu 
lated on the basis of the tollowing experi 
mental parameters tor human subjects 


1. Threshold for impact shock re 


lated to rate of change of deceleration 


1,000G per second at 30G tor 0.16-se 


ond or less of duration, 


» Limi of tolerance for rate of 


hange of deceleration; 1,500G per se 


ond at 40G for 1.6-seconds duration or 


less. 

3. Tolerance limit for magnitude of 
force: soG attained at soot; per second 
rate of onset and duration of 0.2-second 


or less. 


4. Duration limit: 1 second for forces 


averaging 25¢) or more at Soot; per 


second rate of onset 


Concurrent with the determination 


of parameters of human tolerance to 


the effects of linear forces of the second 


ind third derivatives of motion. a new 
ipproach to the problem of testing the 
mechanical components and supporting 


ind restraining the occupants of au 


craft has been ce veloped 


Previously it had arbitrarily been as 


sumed that static testing of webbing 


ittachments, and hardware of crasl 


harnesses and of seat structure corre 


quately response ol 
| 


lated ack with the 


ittained 


component to dynami 


under emergency condition 


Llowe er t he wre ipparent ifter d 


namic tests in which emergency cond 


tions were reproduced that static test 


fell seriou hort of reality 
The dynam 


up to ce uble the alk 


load factor can result in 


ulated tat loac 


rl use lor aprupt i iks of cle clerative 
force This has lead to a recxamination 
of specification standards and design 
for inertia reels, harness webbing, at 
tachment hardware buckles uircratt 

seats, and seat attachments 
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The Army 
At last the Army's formidable Red- 


stone missile has been disclosed to 
the world, The mighty weapon has 
heen developed by Army Ordnance ex 
American and 


and industry 


perts 
proved in highly successful tests, The 
latest addition to the Army's arsenal of 
atomic-age weapons is reported to have 
a range of 250 miles, Scientists, engi 
neers, and military specialists evaluate 
the Redstone missile highly. 

Hand in hand with this develop 
ment is the Army's enthusiasm about 
its ability to cope with any military 
problem of the atomic age. This is the 
view of Wilber M. Brucker, Army 
Secretary, and Gen, Maxwell D. Taylor, 
Army Chief of Staff, as presented re 
cently to the Senate Armed Services 


Committee, 


“1 believe,” General Taylor said, 
“the United States and its allies 
have the capability, if they have the 
will, of producing ground forces 
able to Communist 


land forces.” 


counter the 


Both witnesses stressed the import 
ance of the Army in the event of war. 
They emphasized the point that every 
effort must be made to develop visible 
military strength in being “which will 
convince any potential enemy that ag 
gression directed at the free world will 
fail.” 

Secretary Brucker and General Tay 
lor underscored the development of 
new weapons, saying the Army must 
use a wide range of missiles to carry 
out its primary mission, 

“These missiles, in the final analysis, 
are artillery projectiles having extended 
range, accuracy, and lethality,” the 
Secretary explained, “While there still 
are many problems for us to solve, the 
Army is enthusiastic about its ability to 
cope with any problem of the atomic 


age.” 


He added that the Army is mod- 
ermizing every part of its equip- 
ment and «weaponry, as well as 
its concepts of tactics, strategy, and 
logistics. 


As for the great numbers of men the 
Communists could throw into battle, 
General Taylor said that “quality off 
sets a simple head count.” 

While these encouraging reports are 
being made, Congress seems to be in 
a mood to take away from the military 
services the blanket permission they 
have had since the Korean war to let 
contracts in certain categories without 
formally advertised bids. If the attitude 
persists, such broad exemptions will be 
granted only when Congress declares 
an emergency. 

A great deal of military buying in 
recent years was done by direct face-to 
face negotiation, not by competitive 
bidding. The military services regard 
this as a highly efficient and satisfactory 
way of doing business especially for 
noncommercial items of equipment for 
which exceptional tooling, experience, 
financial stability, and management are 
essential, 

Such congressional attitudes appar- 
ently overlook the long-established fact 
that lowest bid is not always a guar 
antee of quality and on-time delivery, 
particularly when the product happens 


to be a new weapons system, 


The Navy 
The Navy has disclosed plans to 
build the first nuclear-powered subma- 
rine capable of firing guided missiles. 
Navy 


power plant for the new submarine 


officials said that the atomic 


would cost considerably more than con 
ventional equipment. The submarine, 
however, would achieve more speed 
and have a greater cruising range. 

Like the atomic submarine Nauti 
Lus, it would be able to cruise indefi 
nitely beneath the surface at high 





speeds. In time of war it could surface 
off enemy coasts, fire its atomic mis- 
siles, and submerge quickly. 

The Navy already has two conven 
tionally powered submarines capable of 
launching missiles. Two additional con- 
ventional submarines now under con- 
struction will be converted to launch 
guided missiles. 

The Talos, a new guided missile, will 
soon be added to American air and sea 
The 


developed by the Navy and will be em 


defenses. supersonic missile was 
ployed in continental air defense in ad 
dition to being installed on new Navy 


guided-missile ships (see page 972). 


“The missile’s range and perform- 
ance,” said the Air Force Chief of 
Staff, Gen. Nathan F. Twining, 
“will make it a highly effective de- 


fense weapon.” 


Talos has been described as a longer 
ranging, faster, and more devastating 


weapon than the Terrier antiaircraft 
weapon which the Navy already has in 
stalled on its first guided-missile cruiser, 
the Boston. Talos, in Greek mythology, 
was a fabricated brass man given by the 
god Zeus to the King of Crete to guard 
that island. 

Another missile, designated Tartar, is 
to be incorporated shortly in the Navy's 
weapon line-up. This missile is reported 
to be about three fourths the size of 
Terrier, but with approximately the 
same range. It is expected eventually 
that the antiaircraft gun batteries of all 
combat ships will be replaced with 
Tartar missile systems. 

Simultaneously Adm. 
Burke, Chief of Naval 


warned Congress that the Communists 


Arleigh A. 


Operations, 


are challenging American supremacy 
on the seas. 

He regarded the new menacing de- 
velopment with the utmost seriousness. 
He asserted that the Communists are 
and effective 


building a tremendous 
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torce designed to take over control of 


the seas. 


This grand {dmiral 
Burke observed, is aimed at the 
heart of the ability of the free na 


strategy, 


tions to turn back Communist ag 


gression, 


“If we are to live up to our collective 
Admiral Burke 


the seas. If we are 


security agreements,” 
said, “we must use 
to protect our huge overseas investment 
in men, bases, and stockpiles we must 
use the seas. If we and our allies are to 
survive, we must use the seas.” 


In Admiral Burke's 


Communist naval build-up is the most 


opinion, the 


significant development in their grand 
World War Il. He ex 


in the American 


Strategy since 
pressed confidence 


Navy's ability to stay ahead, 


The Air Force 

Gen. Nathan F. Twining, Air ‘Force 
Chief of Staff, stated recently that he 
believed American ability to strike back 
makes the 


with dey istating force 


United States safe from attack. 

“No nation is going to attempt a 
war with us with the terrific losses 
he would have to take,” General 


Twinin v dec lar ed. 
5 


He said that the United States had a 
huge stockpile of atomic weapons and 
the “capability to deliver them.” 

The Air Force chief also said that the 
only possibility of an attack would 
stem from a mistake in judgm«e nt about 
America’s military power and its ability 


to retaliate. 

General Twining also testified before 
a House subcommittee which 1s consid 
ering legislation to place civil defense 
under the control of the Defense De 
now under the jurisdic 


tion of an independent civilian agency. 


partment. It is 


He took a negative view of the pro 
posal, He opposed it on the ground 


that. in the event of an enemy attack, 


the armed forces would be too busy 


hghting the enemy to have the major 


responsibility for civil defense. 


He amended his Statement to say 


that, in the event of an enemy attack, 


while not assuming ma 


the Air Force, 
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jor responsibility, would do what it 
could to relieve civilian distress. 

The Air Force also announced that a 
$10 million radar system for its Florida 
guided missile range would soon be 


completed, 


The new radar equipment involves 


twenty-one installations on eight 


islands stretching from Florida 


through the Bahamas and other 


islands to the South Atlantic. 
Airways has 


Pan World 


the prime contract for the operation of 


(American 
the range. The Radio Corporation of 
America partic ipates as a subcontractor 

The radar 


port data back to the flight-control test 


units will record and re 


center in the missile-launching area 


ocoa Beach, Fla. 


Missiles will be kept under constant 


near ¢ 


surveillance by the radar units which 
are automatic and require only one at 


tendant per station, 


Atomic Energy 
Three developments in the atomic 
energy field are commanding national 


attention. They are (1) the spring tests 


of atomic weapons, (2) President Eisen 
howe rs authorization of the sale or 
lease of 44,000 pounds of uranium 235 


for the peaceful produ tion of atom 
power at home and of the same amount 
countries, 


for use by non Communist 


and (2) Atomic Energy Commissioner 
Thomas Murray's plea that the Govern 
1 $6 billion program 


ment mauyvurate 


to build 12 million kilowatts of atomic 


power here and abroad by 1ghs 


1. Adm. Lewis L.. Strauss, Chairman 
of the Atomic Energy Commission, in 
dicated recently that Atomic Energy 


tests this spring would stres: weapons 


ittach ivgainst wus He 


to “blunt the 


declared that there had been “very great 


progress on new weapons ina th if the 


tests would help prove new ideas of 


weapons composition ind construction 


Some strategic or offensive-type 
weapons also unll be tested, the ad 
mural declared, but the tests wall be 
concerned mostly with smaller 


weapons that could be used against 


invading aircratt or missiles 


When questione d about international 


efforts to limit the testing ol thermonu 
clear (hydrogen ) weapons because of 


Admura 
eflorts 


damage, 
had 


would be far 


possible radiation 


Strauss replied that, such 


succeeded, “we behind 
the point we now are today in diversity 
and numbers of weapons.” 

The supposed damage to health that 
said, was greatly exag 


may result, he 


gerated, but in any event “it is a cal 
culated risk that we must take in order 
that our freedom be preserved 

2. President Eisenhower's plan to sell 
or lease uranium 235 for the peacetul 
atomn SCCITIS 


production of power 


likely to encounter an obstacle in the 


inability of some underdeveloped na 


tions to finance such a project out ol 
their own funds 

lo overcome this obstacle, the Chair 
man of the AEC favors the creation by 


our Government of an “atom finan 


ing bank 


peacetime power plants they want 


to help such nations get the 


The proposed release of about 88.000 
pounds of uranium 235, on a gradual 


basis, indicated that the stockpile of 
American weapons and the rate of cur 


rent production of fissionable material 
were adequate to meet foreseeable’ mili 


tary demands 


Chairman cau 


The 


tioned that the plan does not mean 


Commission 


that the military stockpile is com 
plete for all future needs 


Assurances will be required that the 


uranium will not be used for military 
purposes. Perhaps some form of in 
spection will be incorporated into the 


plan Thus the uranium plan would be 
an excellent practical test of the i 


spection theory 


2, Atomic Energy Commissioner 
Thomas F. Murray wants the United 
States to assume a commanding lead in 


the atomic power held. For this reasor 


he wants our Government to ippre 


ion to build 12 millon kale 


priate $6 bil 


watts of atomic power here and abroad 
by 100 

In view of Communist apalalitie 
innounced intentions to share 


Murr 1) 


and 
power Mr 


have 


much cause for a 


peacetime atom 


stated that we small ause tor 


compla enc and 


tion.” At the moment, Mr. Murray said 


981 











“our sweeping promises to the world 
concerning atomic power are in danger 


of going by default.” 


Utilizing Defense Skills 


Recent actions in Congress indicate 
that our legislators would prefer that 
back with folded 


hands or go into farming. They would 


retired officers sit 
discourage any real eflort on the part ot 
such usually highly qualified men to 
utilize their abilities fully. 

In recent hearings before the House 
Armed Services Subcommittee which 
has been inquiring into the profits of 
airplane manufacturers, Representative 
Herbert made particular note of the re 
tired military officers employed by air 
craft companies, 

Mr. | Ie rhe rt expressed the feeiing 
that such officers undoubtedly wielded 
considerable influence with their former 
services. His particular target was Fair 
child whe re there are six general of ers 
employed, Mr, Herbert asserted that 
salaries were “charged against contracts 


on which the officers did no work.” 


In rebuttal, Fairchild claimed that 
retired officers helped recruitment 
in the armed forces by showing 
that, after a military career, able 
offic ers can command a@ career in 


industry. 


Last year Congress raised the salary 
limit under which retired officers may 
be employed by the Government. Al 
though the increase from three thou 
sand to ten thousand dollars may have 
seemed generous, the entire philosophy 
behind such legislation seems most un 
just to the able and honest retired off 
cers, It greatly reduces the availability 
of outstanding personnel that could be 
available to the Government. 

So much for the utilization of skills. 
As for employment after earned retire 
ment it seems to us decidedly less than 
fair to limit the earning power of a 


good and faithful servant. 


Technical Manpower 


Reénlistment problems that plague 
the American armed services these days 
are not unique, They are shared in 
goodly measure by our British cousins 


There is a growing demand in this 
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country for all types of skilled work 


men—factory foremen, mechanics, re 
pairmen, toolmakers, metal workers, and 
draftsmen. In our armed services there 
is a critical shortage of men who are 
sufficiently competent to keep our air 
craft and other complicated atomic-age 
equipment in good repair and ready for 
action, 

While it is no consolation to us, the 
British are confronted with the identi 
cal lack of technical workers. The 1956 
tritish Statement on Defense contains 
the following observations: 

“Two things are needed to improve 
armed 


the regular structure of the 


forces: (1) to increase the number of 
recruits and to induce as many recruits 
as possible to sign on for long engage 
ments, and (2) to persuade those al 
ready serving to prolong their service. 
For the highly technical armed forces 
of the future we require a substantial 
proportion of men of long service and 
experience, 

“The problem is urgent. Regular re 
cruiting, which has very largely been of 


men on short-term engagements, has 
already fallen from its postwar peak of 
100,000 IN 1952-1953 to about 62,000 in 
1955-1956. In the Navy, extensions and 
recruitment have declined to such a 
point that the manning of even the 
smaller active fleet is becoming more 
dificult. In the Army and the Air 
Force, far too high a proportion of men 
are on 3- to 5-year engagements, and 
far too few of these men are extending 


. ” 
their service, 


Students of the problem in our 
own country, espec tally those of 
long experience, are puzzled by 
the decline of the “dedicated man.” 
Untl he returns in all walks of life 

military and citilian—the entire 
social structure, as well as its de 


fense, will be weakened 


At a recent meeting of the American 
Management Association in Chicago, a 
prominent industrialist called on in 
dustry to help do something about the 
serious shortages of skilled labor, sci 
entists, engineers, and management tal 
ent. He asserted that “our colleges 
should be raising their standards, and 


business should coéperate.” 


If there is a workable solution, some- 


one should come up with it -quick, 


The Reserve Program 
Military Reserve Week April 22-28, 


1956—tocused attention on the new 


Six-Month Reserve Training Program 
which was enacted into law by the Re 
serve Forces Act of 1955. This period 
was sponsored by the National Secur 
ity Committee 


a group of filteen pa- 


triotic and civic organizations which 


have banded together to build a more 
Brig. Gen. 


Harry H. Semmes, Washington, D. ¢ 


effective military Reserve. 
well-known lawyer, soldier and charter 
member of the American Ordnance As 
sociation, is cochairman of the com 
mittee. 

During Military Reserve Week, spe 
cial effort was made to educate the 
American public regarding the new Six 
Month Training Program and its many 
only for our 


advantages ‘ 
d ves, not young 


men but also for American industry 


and labor. 


{n all-out effort will be made to 
Reserve 


through the increased voluntary en 


strengthen the military 
listment of young men of the 17 to 
18' age group in the Six-Month 
Program—the one military duty 
that enables young men to fulfill 
their military obligations by being 
civilians 


full-time and part-time 


soldiers after six months of re 


quired basic training. 


The stark necessity of having our 


young men realize the need of our 
armed forces under present conditions 
grows with each passing day. The ef 
forts of the National Security Commit 
tee are directed toward emphasis of this 
need, and in its work the committee 
will have the unstinted support ot every 
civic and patriotic group worthy of the 
name. 


The 


and this journal in particular have lost 


American Ordnance Association 
no opportunity to stress the need and 
the advantages of such service. General 
Semmes, whose latest claim to rightful 
distinction was his recent superb biog 
raphy of his friend and wartime com 
mander, General Patton, is setting an 


other example of citizenship at its best. 














Time of Defense Decision 


An Editorial 


UR defense policies have been the result of a series 
of compromises. All American citizens worthy of 

that exalted tile want a completely adequate system 
of national detense—no one wants a seriously impaired or 
bankrupt civilian economy. The problem in a nutshell is 
how to achieve the one without incurring the other. 

At the moment we Americans are very solicitous about 
our prosperous economy. We want very much to k p it 
the way it is. We have no desire to slow down economik 
progress, or to weaken incentive, by increasing the already 
heavy tax load. We are striving for a balanced budget. We 
are not in any great hurry to reduce the enormous national 
debt. In short, what we desire is business as usual—at a high 
level of investment, production, employment, and profit. 

Since we appear to be having our cake and eating it 
simultaneously, the big question is whether we can have all 
this and national security, too. Our immediate reaction is 
that we can and should have both. Practically speaking, how 
ever, we cannot have both on the comfortable terms we have 
specified. Since we cannot have both, we have been inclined 
to skimp on national defense in order to maintain business 


and taxes as usual. 


WO examples of compromises or improvisations that de 
tour around resolute long-range solutions are the Reserve 
Act of 1955 and the Defense Budget of 1957. 

The Reserve Act is not what our expert military plan- 
ners thought necessary for national defense. It reflects the 
congressional viewpoint which is, quite naturally, very con 
cerned about a high level of prosperity for the folks back 
home. Secretary Finucane’s article in this issue makes cleat 
the earnest steps the Army is taking to make the act work 
as Congress desires. (See page 953.) 

The defense budget makes deep inroads into our defense 
readiness by reductions in force—military and civilian alike 
—which are incomprehensible in the light of ominous signs 
on the international horizon. 

It would scarcely seem to be a policy of wisdom to slash 
our defense strength while not reducing the global range 
and magnitude of our far-flung responsibilities and commit 
ments. It would seem to be little less than folly to weaken 
our defense power at the precise time that the smiling Com 
munists are rapidly building up their predatory and aggres 
sive capacities. 

We do not subscribe to the alarmist notion that the inter 
continental ballistic missile is “an ultimate weapon” and that 
we Americans have no defense Force 
Secretary Donald A. 


munists have plenty of medium-range bombers and the mere 


against it. As Air 


Quarles has pointed out, the Com 


addition of a 1,500-mile missile would not materially affect 
the balance of power between the Communists and what 


remains of the free world. Moreover, our B-52 bombers will 


be capable of doing a better job than anybody can hope to 
accomplish with missiles of any kind in the near future. 

By discounting the highly exaggerated claims being made 
for the intercontinental ballistic missile, we have no in 
tention olf minimizing the growing alr strength ot the Com 
munists. Gen, Nathan F. Twining, U.S.A.P. Chief of Staff, 
has warned Congress that the Communist air forces are al 
ready muc h larger than our own and are concentrating at 
tention on research and development programs in order to 


overcome our shrinking lead in air quality, 


ERTAIN national-defense realities are unpleasant and 

certain economic-financial problems are difhcult of solu 
tion. But we are not thereby absolved from the intellectual 
and emotional maturity that are imperative, here and now 
for our survival as a nation 


What is 


ing Reappraisal 


called for is neither a New Look nor an Agoniz 
Just a plain, ordinary, grass-roots look at 


the needs of the Army, Navy, and Air Force will do 


There are two atomic-age factors which immediately 


turn our attention to national mili 
The 


the second is the pocketbook factor 


strike the eye when we 


tary-naval-air readiness first is the time-space factor 


All of us know that we are crowded together in a world 


that is almost hourly shrinking im} SI7« Any one of us can 
step aboard an airplane this afternoon and lunch tomorrow 
in Buenos Aires or Madrid, 

\ fleet of yet enemy bombers setting out from, let us say, 
Obdorsk or Uralsk States 


an awtul hurry 


could reach the United with 


an atomn If war comes, we know 


cargo in 
perfectly well that our success in the really decisive phase 
will depend on the force we have in being the hour, the 
minute, the second war starts 
The prox ketbook factor simp) means that the cost of new 


atomic weapons is skyrocketing. The nuclear age, by stres 


sing quality rather than quantity, has multiplied the costs 


of research, development, production, and maintenance to 


All of us 


genuine national defense than in the preatomic ape 


will have to pay more tor 


an astronomical degree 


We ar living in a revolutionary era that is profoundly 
affecting the life and destiny of untold millions of people 
in all parts ol the world The international scene today is so 
explosive that we have no other alternative than to be pre 
pared for any untoward eventuality by having on hand the 
latest and best land-sea air weapons 

We can neither buy time nor control the dynamic evolu 
tion of world history. What we can do is to avoid the colos 
sal stupidity of last-minute brink of-war appropriations for 
detense purposes that will never give us the strength either 
to maintain today’s fretful peace or, if necessary, to fight a 
successful war in defense of our national interests, 


This is indeed a time of defense decision! 








The Navy's new Chance Vought F8U-1 Crusader supersonic jet fighter, above, has thin swepthack wings and tail surfaces. 
The new North American Super Sabre F-100D, below, is guided automatically to its target. It is the first Air Force fighter- 
bomber to exceed the speed of sound in level flight, and a previous model set a world speed record of 822 m.p.h. 
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Hon. Frank H. Higgins Is Guest of ge Aig aaa 
Honor at Capital Cities Post Meeting ">" “wwe ™ , 
| fa) ire c | , , 
The Hon Frank H Higgins Assistant a chairman t thre AON eT ite " ao ; _—— 
Secretary of the Army ( Logistics was Ordnance Division Admiral Kitt vas 
the guest of honor and principal speaker former tant t the { it 
at the winter dinner meeting of the Capi Navy Bureau of Ordnance and in 


tal Cities Post on February 8 1956. The Mneial of the General Electric Commany Yankee Post Members Hear 


Secretary spoke on the Army supply sy The rogram chairma \rthur B Discussion of Offensive and 





3 ' -. , 
tem and described with clarity and convi (.regg ! al wivite i irray ot mil Defensive Aspects ol Missiles 
tion the programs and policies now gov tary and lustrial leades t Capital 
erning that important operation Cities area. Leading this delegation were he membx f the Yankee Post were 

° ° More tha 300 members of the Post brig. (se Victor Macl con treated t e and ! . Ss 
were on hand at the Edi on Clul SC Ti manding genera chenect (senera pect tl ' ecting 
nectady, to hear Secretary Higgins’ ad Depot; Col. FE. S. Mathe commanding on Februa Me . 
dress and to applaud the prudence of iflicer Watervliet rsena unl = Maj it Ma asett ' 4 

: J views Gen. H. R. Westphalinger lirector of he er ' ood we : 

The toastmaster wa I BR. Dohert procurement, Army Genera taff . ect tf Mi ris Mil . 
Post president and president of the N [he current activitic f the Ordnance ' vd ' 
; tional City Bank of Troy, N. Y. Harry Associat vere described by ¢ Le \ befor ther than the titute 
Erlicher, until recently production adviset Codd, executive pre ent at A.O.A organizations 
in the Office of the Under Secretary of the nationa eadquartet I © reception ind 
Army at Washington, was among those Phe officer f the Capital Cities Post Post M. Edgar | : 
cited by Secretary Higgins for his valued for the current year are { Doherty lron Wor R. | trod 
contribution to the Korear war effort 1 pre ‘ ( la , vice ly Albert (, H fe ‘ 
the following period. Mr. Erlicher was for presi t; k. D. Rhode minediate past at MALT 1 to him the Ya 
more than fifty years associated with the pre ent Mr. Erlicher ts tl kee Post Dist © 
General Electric (¢ ympany and now re Post the t ( ours f the A saa rec t ! tstamding leader 
sides at his home 1 Schenectad Ciatiot : e dit ti tl 
Vice Adm. Willard A. Kitt f i | met f st g committec D) H r the 
presented i testimonial certificate m ree are }, ‘ t t ‘repared probles it . 
ognition of his services to the Association ness; . W vid Publi formation: ige tiv t ! te ! t \ et 
ica. t " |’ 

i ‘ il be " made it iu 
that al let i endl ! 
requiri " eworking | 
pace t te ift and cre 
longer ra ‘ 

Re { weflel / ‘ ‘ 
weiatl ‘, ‘ i 
Equi { thot md =f 
Chief af Fy . ‘QO 
J ‘ ed ‘ | 

, ; , ‘ " ‘ ; ’ 
bie lve hef ¢ hall ct 

‘ eflect ind satisfact i 





© AT ALBUOQURFRROUE.—The Post 
held it« ar ia meeting at the Kirtlan 
At Capital Cities Post meeting were, seated left to right: Post President E. B Ate Barca Base Oficare’ Cla on Then 
Doherty: the Hon. Frank H. Higgins, Assistant Secretary of the Army; Brig. Gen : 
V. J. MacLaughlin, Schenectady General Depot. Standing, left to right: Vice Adm 
W. A. Kitts. 3rd: J. S. Wyld: and Col. BE. S. Mathews, Watervliet Arsenal citize + Un mu 
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Association Affairs 


Post Activities 





members from industry and the armed 


services were on hand to celebrate the 
Post's first formal dinner meeting 

Hon. E. M. Zuckert, former AEC 
Commissioner, the guest of honor, was in 
troduced by Col. Charles Begg of the 
Special Weapons Center, Post president 
Mr. Zuckert in 
Atomic 


headed by 


speaking on “Civilian 
praised the re 


Me Kin ney 


that reported to Congress on the impact 


Energy” 
Robert 


LU ses of 


cent panel 


of the peaceful uses of atomic energy. He 


noted particularly the realism embodied 


in the report and the sensible recommenda 


tions for setting a bold and clear program 


He explained that the great share of the 


cost burden for atomic power must he 


willingly shared by the Government be 


cause industry's expenditures must be re 


lated to profits; yet progress in the peace 


ful atomic-energy field is a vital element 


of our standing in the free world, 





Large Turnout of Members Attends 
Aberdeen Post Meeting in Baltimore 


Phe Aberdeen Post held its annual din 
ner meeting at the Sheraton-Belvedere 
Hotel Laltimore, Md., on Marcl 


6th, Many distinguished citizens of Balti 


Tuesday 


more and a large turnout of members 


from industry and the proving ground 


crowded into the grand ballroom for this 
occasion 

lr, F. Naylor, Post president, presided 
John J. Wood, Chaplain, Air Re 


Development Command, de 


and Col 
search and 
livered the invocation 

welcomed to Baltimore 
D’Ale , alter 


turned the 


The guests were 
by Mayor Thoma 
which Mr. Naylor 
| oastmaster Jess W 
Glenn L. Martin Company 
who introduced Col, Leo A, Codd 
ident of the 


sandro, Jr 
mecting 
over to Sweectser, 
vice president 
execcu 
tive vice-pre Association 

Colonel Codd read the preamble of the 


V.O.A 
ute to Maj, Gen, J. I 


constitution and paid special trib 
Holman, command 
ing general of Aberdeen Proving Ground; 
Mark 5S. Watson 
of the Baltimore 


military correspondent 


and Mr. Naylor 


Sun, 


lo the latter he presented a certificate of 
appreciation for his outstanding contribu 
tion as chairman of the Rocket Committee 
Guided Missile Division 

rhe guest of honor and principal 
Maj Floyd B. Wood 


Deputy Commander for Research and De 


of the 


speaker was Gen 


velopment, Air Research and Develop 


ment Command, General Wood spoke on 


the trend of technical progress which he 


defined as man’s ability to perceive and 


change his environment to meet his need 


Through a series of charts he displayed 
the accelerated rise of this country’s pre 
ent requirements, factory and home con 


national 


struction, population, and gross 
production 
He pomted out the close relation ship 


between the foregoing advances and tech 


nical progress. Scientific achievement is 


in effect a chain-reaction process in that 


for each new development or discovery 
arise that 


bac k 


ground, the general pointed out that un 


one or more additional problems 


require a solution. Based on this 





T. F. Naylor, right, Aberdeen Post president, receives A.O.A 
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certificate of ap- 
preciation from Col. Leo A. Codd, executive vice-president of the Association, 


less we would have stagnation, researc! 


programs must be supported at their ma 
follow 


exponential curve of all ele 


terial rate of growth which must 
the average 
ments that contribute to the growth of a 
country 

Wood was killed in an air 


taltimore, Md., on 


( General 
ike nt 

Ep ) 
Before and 


plane ac near 


April 3rd 


ifter the meeting members 


were discussing the coming national An- 


nual Meeting at Aberdeen Proving Ground 


in October 1956. It is evident that enthu 


siasm already riding hig! and the 


meeting promises to be one of the most 


spectacular in many years 
previously 


table 


In addition to dignitaries 


mentioned 
were: Alexander N. Aird 
& Brass Im 
Boutelle, Fairchild Airplane 
Hagerstow Md Rear 
Radio Di 


Corporation 


guest at the 1 akers’ 
Revere Copper 
Baltimore Richard S$ 
Engine and 
( orporatior 
Adm W | ( leaves Bendix 


vision of Bendix Aviatior 


Baltimore ; Thomas F. Colleran, Develop 
ment and Proof Service \berdeen Prov 
ing Ground; Brig. Gen. Marvin C. Dem 
ler, Assistant Deputy Commander, Re- 


search and Development \ir Research 


and Development Command, Baltimore; 
F. W. Godsey, Ir., Westinghouse Electric 
Corporation, Baltimore 
Also at the 


Gen, David N 


speakers’ table were: Brig 


Hauseman, Davison Chet 


Maj (yer ] H 


Ordnance 


ical ( ompany Baltimore 
Hinrichs Chief of 
| ~ Arn Washineto 8) ( loe 


M. Jacobson, Aircraft Armaments, In 


Deputy 


Cockeysville, Md Capt. Kenneth P 
Lett LS.N., commanding officer, Serv 
Ice School Command Naval Training 


Walter | Per 
pers Company, In saltimore 
Kaiser Aluminum & 
Halethorpe, Md 
Maj. Get 


Commander 


Center, Bainbridge, Md 
kins, Kop 
Robert | 


Chemical 


Perry 
( orporation 
head table vere 
V ice 


Development 


Also at the 
John W. Se 
Air Research and 
Baltimore: Col. Stephen E. Smith 

iltimore - 


Con pany 


ssums, Ir 
(om 
mand 
Engineers, B 
Wester 

Richard H 


Baltimore 


Corps of 
lectric 


Turk 


Townsend 


Baltimore Pemeco Cor- 
Thomas 
staff consultant, A.O.A. Tech- 
Washing- 


Wright 


poration Brig. Gen 
K. Vincent 
nical Divisions and Committees 


Capt J M P 


ton, D ( 


US.N. (Ret.), staff consultant, A.O.A 
Post operations, Washington, D. ¢ and 
E. E. Yaggy, Gerotor May Corporation 


taltimore 


DALLAS. The Lone Star Post 
Maj (,et Flovd B W ood 


Commander, Air Research ar 


© AT 
was host to 


late Deputy 
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Development Command, on February 29th 
at the Statler-Hilton Hotel, Dallas, Tex 
Members and guests from all parts of 
Texas were in attendance for the reception 
dinner, and meeting. The presiding officer 
Post President |. Nevin Palley of Temco 
Aircraft Corporation, welcomed the dis 


tinguished guests, described the aims of 
the A.O.A., and then introduced General 
Wood 

General Wood's talk was based on the 
long-term experience that lies behind the 
present tremendous acceleration of re 
search and development. He stressed the 
need for increasing both financial and edu 
cational support to maintain the rate of 


new developments 


Rio Grande Post Members 
Welcome Geaeral Laidlaw to 
Command of White Sands 
Proving Ground 


The Rio Grande Post met at the Town 
and Country Inn, Las Cruces, N. Mex., or 
Tuesday, March 6th, to welcome Gen 
W. E. Laidlaw, new commanding general 
of White Sands Proving Ground, and to 
hear Dr. H. E. Newell, Jr., U. S. Director 
of the International Geophysical Year 

Herbert L. Karsch, a vice-president of 
the Post and assistant for engineering at 
White Sands, presided in place of Brig 
Gen. L. I. Davis, acting president. The 
meeting opened by a reading of the pre 
amble to the A.O.A. constitution by Lieut 
Col. J. P. Hamill 

General Laidlaw was introduced to the 
Post and expressed his pleasure at having 
his first opportunity to greet many of the 
citizens of the Rio Grande area. The guest 
speaker, Dr. Newell, who is attached to 


\4 } 


the Naval Research Laboratory in Was 
ington, DD. ¢ revealed in his talk that 
many of the two to three hundred hig! 
altitude test rockets to be fired during the 
1957 Geophysical Year will be launche 
from White Sands 

He then outlined the types of studies to 
he carried out throughout the world dur 
ing this year of concentrated international 
cientific study and touched briefly on the 
plans for globe-circling satellites to lb 
launched from Patrick Air Force Base 
Florida He expressed the hope that rock 


ets would reach new altitudes up to 300 


kilometers 

Post officers and other guests at the 
speakers’ table were: R. W. Benfer, man 
ager, Bell Telephone Laboratories crew at 
White Sands: |. R. Pernice, NATO Ad 
visory Council in Paris, France; Capt 
Levering Smut! ommander of the White 


Sands Naval Facility Chris P. Fox 


May-June 1956 





Col. H. O. Nelli, | S. Army Ret 


State National Bank, El Paso; Rupert 


Chisholm, Atlas Lumber Company, Las Chambersburg, Pa ind Col. Sylvester 
Cruces; Col. B. J. L. Hirshorn, deputy \. Hall, Post Ordnance Officer, Fort 
for technical operations, White Sands Dliss 





Huntsville Chapter of Birmingham 
Post Welcomes General Medaris 


At Huntsville. Ala., on the edge of president J. A. Muller, Redstor \rsena 


Redstone Arsenal, the recently organized ntroduced the guest of hono 


Huntsville Chapter of the Birmingham General 


Post held its first formal meeting on Feb team of scientists who developed th 


Medari pal tribute to the 


ruary 17th Redstone missile and asked for the cor 


Members and guests numbering about tinued support of the citizens of Huntsville: 


\ 
, 
i pel? 
ew Pd 


At Huntsville Chapter meeting were, left to right: W. A. Lewis, program chair- 
man; J. D. Darwin, secretary-treasurer; Brig. Gen. H. H. Toftoy, commanding 





general, Redstone Arsenal; Maj. Gen. J. B. Medaris, guest of honor: T. D. John 
son, membership chairman; and J. A. Muller, president of the Huntsville Chapter 


200 gathered at the Russell Erskine Hotel in cementing the close bond ith Red 
to greet Maj. Gen. John B. Medaris, con stone Arsenal 
manding general, Army Ballistic Missile The general then elaborated on the le 


Agency. The meeting was in effect a wel of Army Ordnance and industry in desig: 
come to General Medaris who was making ing and producing uperior weapo be 
Invat Id 


his first public appearance after assuming emphasized that Army Ordnance cou 


command of the new agency a few week not relinquish its final responsibility for 
hefore weapons yet it required the full backing of 

\fter receiving reports from activity industry in both development and pro 
chairmen, the presiding officer, Chapter duction 





Washington Post Hears Admiral Clark 
and J. B. Macauley at Two Meetings 


Phe Washington Post held its monthly quartet Capt. Richard Lane, | N 
luncheon meeting at the Army-Navy Office of Information, Na Department 
Country Club on Thursday, February Admiral Clark gave |} vie the 
l6th, to welcome Rear Adm. John | tep weded t ! re effective mi ‘ 
Clark, new Assistant Director of Guided He tressed the need for mple and 
Missiles, Office, Chief of Naval (pera rugged engineering so that ¢ ‘ 
tior function itistactorily under the combined 

The presiding officer and Post president Vartinve lure f ma productior ti 
George M. Riveire introduced the Post vatere ! nanutacturieg \ } 
ofheers and directors at the speakers’ table rough handling the freld 
and the following distinguished guest The admiral stated that the Industry 
Maj. Gen. J. H. Hinricl Deputy Chief Ordnance Tean hould concentrate of 
f Army Ordnance Rear Adm W A simplicit tandardization pecifications 
Schoec! Assistant Chief for Researcl substitutior ind scrilization The last 
Navy Bureau of Aeronauti Rear Adn ord wa lefined a meaning the need 
Dawson Bennett; Col. Robert E. Good for management and engineering t wet 
Office of Information, Air Force Head religior n production design and in as 
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quiring a firsthand knowledge in utiliza 
tion of the weapon 

At the Post's monthly luncheon meeting 
on March iSth, the guest speaker 
J. B. Macauley 


tary of Defense for Researe 


was 
Secre 
h and Devel 
of Wash 


Association 


Deputy Assistant 


opment, The growing interest 
ington Post members in their 
was indicated by a record turnout of over 
325 members and guests who packed the 
facilities of the Army-Navy Country Club 

Mr. Macauley spoke on the guided-mis 
sile situation, He pointed out our increas 
ing supply of operational missiles that pro 
vided a growing capability to our over-all 
national defense and noted that in consid 
ering the needs of this country we must 
not place them entirely on a comparative 
basis. In missiles, particularly, he said it 
is meaningless to compare numbers and 
types. 

He answered many of the questions now 
circulating regarding the intermediate and 
continental ballistic missile programs 
There was doubt that any one had com 
pleted and fired a ballistic missile with 
useful payload and accuracy. The solution 
70-hour - 


however, 


of development problems on a 


week basis was not realistic; 
3-shift work on tests of propulsion struc 
tures and materials were carried on fre 
quently. A crash program similar to the 
Manhattan Project seems nonprofitable as 
we have a 10-year backlog of experience 
in missiles whereas there was almost none 
in atomic weapons, Mr. Macauley indi 
cated 

Dr. Newell repeated Secretary of the 
A. Quarles’ statement to the 


effect that we can expect our air-breathing 


Air Force D 


missiles such as Navaho and Snark to be 
more than a match for any crash-program 
ICBM for several years in the future 

At the speakers’ table in addition to the 
Deputy Assistant Sec 

Army Henry N. Marsh; 
H. Hinrichs, Deputy Chief 
William H. Martin, Direc 
tor of Research and Development for the 
Alfred G 
on Aéronautics, Department of Defense: 
Capt. Robert L. Taylor, U.S.N., program 
director for missile development, Navy 
and Dr. H. G 
the Chief of 


Post officers were 
retary of the 
Maj. Gen, J 

of Ordnance : 


Army; Waggoner, Committee 


Bureau of Ordnance; 
Stever, chief 
Staff, U.S.A.P. 


scientist to 





Tri-Cities Chapter of Empire 
Post Hears Colonel Bellavance 
Speak at Johnson City Meeting 


Over fifty members and guests of the 
Tri-Cities Chapter, Empire Post, met at 
the American Legion Clubhouse, Johnson 
City, N. Y., on March Ist. 


988 


After the dinner meeting at which John 
H. Bouman, Chapter chairman, presided, 
Lieut. Col 


Armand L. Bellavance, chief 


of manufacturing at Watervliet Arsenal, 
spoke on “World Affairs and Their Ef 
fect on Ordnance From his service in 
World War II in the European theater 


and a tour of duty in Iran after the war, 





Lieut. Col. Armand L. Bellavance 


he gave many interesting examples of the 
effect of any incident on the policies and 
programming of our own national defense 
even down to the Ordnance Corps 

After the colonel’s talk Maj \ J 
Skotnicki of the local Marine Corps Re 
serve presented excellent films on Soviet 
Army training and the use of radar in air 
to-ground liaison in Marine air wings. The 
major has been most generous of his time 
and effort in procuring timely films with 
which to keep the membership abreast of 


current happenings in the armed services. 


e MAJ. GEN. WILLIAM LEWIS 
BELL, JR., a distinguished Ordnance 
officer, died at Washington, D. C., March 


19, 1956 Assistant Chief of Ord- 


nance and chief of the Research and De 


He was 


velopment Division, Office Chief of Ord 
nance, United States Army, Washington, 
a < 

General Bell was born in Norfolk, Va., 
on June 5, 1994, and spent his boyhood in 
Richmond, He attended Hampden-Sydney 
United 


which he 


prior to entering the 
Military 
graduated in 1929 
infantry, 
School 


Ce lege 


States Academy from 
He was commissioned 
after 


the Massachusetts 


in the and attending the 


Ordnance and 


Institute of Technology he transferred to 


the Ordnance Corps. 


He served at the Picatinny Arsenal 


Springfield Armory, Aberdeen Proving 


Ground, and Watertown Arsenal. In 1938 
he was assigned to the Military Academy 
as ar tructor ordnance and gunnery. 


During World 
nance Ofthcer of the 
Theater He 
Board 1¢ 
fice, Chief of Ordnance 

le com 
1953-1954 
Atomic 


moted to 


War II he was Ord 
China-Burma-India 
with the Ordnance 


Division, Of 


rved 
Ammunitior 
Arsenal in 


nanded Picatinny 


ifter three years with the 
Commission. He was pro 
general in 1954 and 


Sands Prov 


ee 
brigadier 
assumed command of White 


ing Ground later in the same year 


Here his deep interest in the Ordnance 
Association was reflected in the under 
taking that he directed to move the Rio 
Grande Post headquarters from Fl Paso 
to White Sand His long-standing en- 


affairs engendered a 


A.O.A 


reaction in the 


thusiasm for 
spontaneous Rio Grande 
area that more than tripled the Post mem 
eral Bell served as president 
Post until he 
of the Chief 


bership. Ger 
of the 
was transferred to the Office 
of Ordnance in Washington 

He was a valiar 


worthy 


revived Rio Grane 


t officer, a most talented 
to the 


engineer, and a successor 


long line of scientists and hallisticians who 
have led the forces of Army Ordnance 
C. L. Eksergian, chairman of the Asso 


Guided Missile and Rocket Di 
vision, in a message of condolence to Mrs 
of the 


Associa 


ciation’ s 
tell expressed for the members 
Division as well as for the entire 
tion the sentiments of esteem in which 
General Bell was held: 


He 


each 


admiration and esteem of 
His 
spirit of codperation in effecting, through 


won the 


and every one of us sincere 
this organization, a closer relationship be- 
tween the Army and industry, constituted 
a notable benefit to our Nation 

‘But of equal, if not greater moment, his 
patient and sympathetic attitude not only 
endeared him to each and every one of us 
privileged to know him, but 


who were 


served as an inspiration and stimulus to 
our efforts in which he was such an out 
standing contributor.’ 

General Bell entered upon the duty of 
Assistant Chief of Ordnance in 1955 and 
was promoted to major general on March 
16, 1956. His 


Legion of Merit, the Bronze Star, and the 


decorations included the 


Commendation Ribbon 
General Bell was buried at West Point, 
N. Y., on March 23, 1956 


HERBERT VAN DE- 


one of the first organizers of 


e JOHN 
VENTER, 
the Ordnance Association, and a nationally 
journalist and editor, died at his 


Peach Lake, ee # 
March 5, 1956. The editors of this maga- 


known 


home on srewster, 
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CAT’ D326 ELECTRIC SET 
earns its keep at Samsonite luggage plant 








= Brothers, Inc., whose big, modern factory 
produces Samsonite luggage, uses a Caterpillar Diesel 


Electric Set as standby power 


Employee safety was the first reason for installing 
the unit 
fail. It earns its keep by powering essential lights and 


But the set doesn't just wait for the power to 


equipment while regular circuits are being rewired—a 


typical problem for a modern, expanding plant. 


When a power failure does occur, automatic starting 
has the engine delivering a full load to the emergency 
circuits within seconds! On these circuits the set pro 
vides adequate power for the heating plant and strategi- 


cally located floodlights throughout the factory 


Complete dependability is a first essential in standby 
power, and Caterpillar Diesel Electric Sets are designed 
and built to be dependable. They are easy to operate, 








require a minimum of maintenance, and are self-regu- 
lated to deliver steady voltage. The sets are available in 
sizes up to 350 KW 


Your Caterpillar Dealer is equipped to plan and 
install a standby power unit that exactly fits your power 
needs. Equally important, his reliable service will help 


kee p your set in the best of operating « ondition 


Caterpillar Tractor Co., Peoria, Illinois, U. S. A 


CATERPILLAR’ 


“Caterpillar and Cat ore Registered Vredemerts of Cater) |e tor Co 














GEAR 
Ont 
REQUIREMENTS 


TO THE WORLD’S 


LARGEST 
Producer 


Amorphous Elemental Boron has 
moved out of the laboratory into 
full commercial production. The 
proved uniformity and high purity 
of Trona’s elemental boron 
undoubtedly has an application 
in your research, development or 
manufacturing program. You are 
invited to avail yourself of the 
experience and specialized knowl- 
edge gained in the production of 
90% (plus) pure Boron by the 
world’s largest producer of this 
vital chemical element. 





IMDUSTRIAL 
AND AGRICULTURAL 
CHEMICALS 


American Potash 
& Chemical Corporation 


3030 West Sixth Street 
Los Angeles 54, California 
99 Park Avenue 

New York 16, New York 
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DEVELOPMENT 
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zine record their great lebtedness to 
work 


him for his pioneer the establish 
ment of the organization and the planning 
‘ 


ays. He 


with distinction as an officer in the 


of its magazine in its formative « 
erved 
Ordnance Department of the Army during 
the First World War 

M ajor Var 
Sibley 


1903. He 


Imeri an 


Deventer was graduated 


from College with an engineering 


became associate edi 


Vachinist 


became it 


degree in 
tor of 
1915 and two year 

In 1917 he took 


his editorial responsibilities 


magazine im 
editor 

from 
was as 


the 


later 
leave of absence 
and 
wit 


military duty 


of the 


signed to active 


echnical Staff Ordnance Depart 


ment. It was during this service that he 


became impressed ith the need for a 


membership 


wermanent ociety of Amer 


citizens in keeping alive in time of 


can 
ace the art of armament design and 


roduction. He served as secretary of the 


committeé of what soon he 
Army 


1919. He also assisted 


publication of the first issue of 


Ww ganizing 
the 
October 


Ordnance Association in 
in plan 
ning the f 
this magazine of which the first 
J arne | Wal h 


return to civilian life in 


was the late Col 

Following hi 
1918, Major Van Deventer edited a num 
journals and 
McGraw 


ber of industrial engineering 


| 


was a consulting editor for the 


Hill Publishing Company in whose plant 
the first issue of Army OrpNANCE was 
actually printed. He was editor of /ron 


1930 to later became 


1946 and 
Age 


fge from 


president of the Iron Publishing 
( ompany 


Well-known as a 
industrial engineer, Major Van Deventer 


public speaker and 


was an energetic advocate of economic re 
earch. He 
for the Committee for E« 


ment from 1947 to 1949 


was chairman of information 


De ve lop 


onomie 


Che editorial staff of OepNaNce records 
ere heartfelt acknowledgment of this 
journal's debt to an officer and gentle 


who, by his in and industry 


man piration 
helped bring this magazine into being 
May it ever be faithful to his high ideals 
of patriotism and national security 

ae 


general 
plant of 
1945, 


American Ordnance 


SYLVESTER, 


fethlehen Va 


e JOHN M. 
of the 


Bethlehem Steel Company 


manager 


and 


sitiec 


long a member of the 


\ssociation, died on Tuesday, February 


2 1956 


Mr. Sylvester, a native of Washington 


Dy, ¢ and an alumnus of the United 
States Naval Academy, Class of 1911, be 
ume employed by tethlehem Steel in 
1914. He was appointed assistant man 
wer of the Bethlehem plant u 1936 and 


1945. | 


lant increased its 


his leaderstup the 


forty 


manager mm nder 
mgot capacity by 
adjusted successfully to the tech 


nological demands of World War II and 


per cert 


period, and achieved a notable 


the postwar 
record in industrial safety 


Mr. Sylvester 


was also a member of the 


American Society for Metals, the Amer- 
ican Iron & Steel Institute, the Newco- 
men Society, and the U. S. Navy Alumni 


A ssociation 


e 0. POMEROY ROBINSON, JR., 
senior vice-president, General Dynamics 
Corporation, died at Lawrence Memorial 
Hospital, New London, Conn., on Feb- 


ruary 27, 1956 
Mr. Robinson, a 


the Americar 


well-known member of 


Ordnance Association, was 


manager of the Electric Boat Company, 


a branch of General Dynamics Corpora 


Nat 


submarine 


tion, during the construction of the 
first S. nuclear 


War I] he was 


outstanding 


rint 


During World respon 


ible to a great degree for th 


production record of eighty-two subma 


rines built by the Electric Boat plant at 
(sroto Co He wa a leader in civ 
and professional affairs erving many 
local and national organizatior includ- 
ing the Shipbuilders Council of America, 
the Newcomen Society in North America, 
the Society of Naval Architects and Ma 
rine Engineers, as well as the American 


Ordnance Association 


Nonferrous Metallurgy Commit- 
tee, Advisory, Technical and Re- 
search Group, Meets at Dahlgren 


The Nonferrous Metallurgy Commit 
tee, Advisory, Technical, and Researct 
Group, met at the U. S. Naval Proving 


(sround Dal lgren Va , Oo January 18, 


1956. Leslie A. Ward, Chase Brass & 
Copper Company, chairman of the Com 
mittee, presided. The group was taken by 
Navy bus from the Main Navy Building 


Washington, to the proving ground 


Capt. J. F. Byrne, U.S.N., commander 
of the proving ground, opened the sessior 
with a brief discussion stressing the im 


portance of work being done t Dahlgren 


and how it had been called upon to take 
care of the greatly increased work load 
caused by the several recent wars and 
emer gencie even though limitations of 


space for ranges offered severe har di aps 
at times 


A.O.A 


in reasingly 


K. Vincent 
discussed the 


Brig. Gen. T from 
he adquarters 
vere assumed 


Asso 


important functions which 


Techr 


ciation and their growth in stature 


by the ical Committees.of the 


He emphasized the need for Committees 


to stick to technical matters, which was to 


be brought to the Committees’ attentior 
by a public reading, before each meeting 
of the section of the by-laws which pro 


scribed certain activities 


ORDNANCE 
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Material 










Type 302 stainless steel 








shows off 
the advantages of 


Ne : 
orMming Cincinnati 26” Hydroform 
‘ mtr 


complex stainless steel shape . . . drawn in one operation . . . using low cost, two 
piece tooling . . . without impairing high finish of the material. 


The part, a top section of a cream separator, was This one example is typical of the forming capa- 
drawn to desired dimensions without thin-out in one bilitie the economi tooling of Hydrofort 
Hydroform operation. A 26" dia. blank having a 3 Can your company mak the idvant 
dia. hole, was used. Tools i male punch ind a draw Call in a Cincinnati Milling field engineer. Let him 

ist you in evaluating Hydroforming for your 


ring were produced at a fraction of the cost of con- 
For a description of Hydro- 


ventional! draw tooling As the part is a component ol manutacturing program 
a food products container, finish was highly important. forming and specifications of the 8 12 i9°, Ze", 
26" and 32” machine siz write for your copy of new 


The part was Hydroformed without scratching or 
Julletin M-1908. 









marring the polished stainless steel surfaces. 


PROCESS MACHINERY DIVISION 


THE CINCINNAT! MILLING MACHINE CO. 


CINCINNATI 9, OHIO, U.S.A. 











ard shields. We invite you to write for 
Bulletin F-1. 


MAGNETIC METALS COMPANY 
HAYES AVE. at 2ist ST. « CAMDEN, N.J. 
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Dr. R. H. Lyddane, Naval Proving 
Ground, discussed the work of the Nava 
Proving Ground on rotating bands 

C. R. Felmley, Air Reduction Com 
pany, representing the A.O.A. Welding 
Committee, discussed welded overlay ro 
tating bands from the industry researc! 
point of view 

I. G. Betz, Frankford Arsenal, dis 
cussed welded overlay rotating bands as 
developed in the Pitman-Dunn Labora 
tories 

\ general discussion closed the morn 
ing session. After luncheon at the Offi 
cers Club the Committee was taken ot 
a conducted tour of the proving ground 
visiting several unclassified areas 

The meeting was very successful, and 
the exchange of information on the appli 
cation of nonferrous metallurgy tech 
niques to the rotating-band problems of 


the services was mutually profitable. 





Electronic Components Group 
Meets in Pentagon To Discuss 
Research and Reliability 


Phe Electronic ( omponent Subcom 


mittee of the Electronics Committee, Firs 


Control Instrument Divisior met om the 
auditorium of the Pentagon on February 
10, 1956, under the chairmanship of P 
S$. Darnell, director of component devel 
opment, Bel Telephone Laboratories 


Whippany, N. J 

The general theme of the meeting wa 
“Researcl lo Improve Reliability ot 
Electronic Components.” Before getting 
into the formal program, Brig. Gen. 7 
K. Vincent, A.O.A. staff consultant for 
Technical Divisions and Committees, wel 
comed the group and discussed the or 
ganization and operations of the tecl 
nical activities of the A.O.A. He closed 
by reading a portivi of the preamble of 
the A.O.A. constitution and of the state 
ment of policies and procedures gover 
ing the operation of Technical Divisior 
and Committees, as required by executive 
action 


Chairman Darnell discussed the domi 


nant theme of the meeting and set the pat 
tern for the discussior which were t 
follow \ll essiot were open and ™ 
cla hed matter as discussed 

During the r es it whi 
about 200 persons were present paper 


l by R. H. DeWitt. Offic 


Assistant Secretary of Defense for Ay 
plications Engineering m the subject of 


were presentec 


“The Constitution and Operation of the 
Advisory Group Reliability Electronic 


Equipment (AGREE) as it Relates to 
{uty 
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... the new world of dynamics 


> 
* 


In man’s hands lies the control of the atom... unbelievable sc 
power to shape the future of the world S&S, 


Five operating divisions and a subsidiary are developing and 
produc ing nud lear powered submar ines and aircraft 
supersonic fighters and bombers; commercial air tr insports; 
atomic researc h: medic al and power reac tors; tele phonic 
radio, radar, television, and electronic equipment; 


electric motors and guided and ballistic missiles. 


Thus, General Dynamics, through a dynamic systems concept, 


is creating a posture of leadership in the atomic age 


GENERAL DYNAMICS 


445 PARK AVENUE, NEW YORK 22.N.YV. 
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YOULL 60 PLACES FASTER in a 





UIDED MISSILES 
offer unusual 
job opportunities 


The development, engineering and manufac- 
ture of guided missiles offer many interesting 
and challenging problems to technically trained 
people. Missile engineering is a new, dynamic 
business with long-term potentials and oppor 
tunities for those who get in on the ground 
floor. 

This business of the future, while engaged 
in developing one of our nation's most im 
portant weapons systems, has many long-range 
commercial applications 

We, at Bendix Products Division—Missiles, 
are fortunate that, contractor, we 
have the complete responsibility for one of 
the most important and successful missiles in 
the country 


as prime 


A thirty-six-page book, “Your Future in 
Guided Missiles’, describing in detail the 
many phases of our guided missile operation 
and the job opportunities available to you, 
will be sent to you on request. Write for your 
copy today. BENDIX PRODUCTS DIVISION—MiIS5- 
sues, 4058, Bendix Drive, South Bend, Ind. 


ELECTRONIC GUIDANCE 
MISSILE SYSTEMS TESTING 
STEERING INTELLIGENCE 
QUALITY CONTROL 
SYSTEMS ANALYSIS 

TEST EQUIPMENT DESIGN 
PROPULSION & HYDRAULICS 
RELIABILITY 

MECHANICAL DESIGN 
COMPONENT EVALUATION 
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Applications Engineering” ; Maj. Gen. Joh 
H. Hinri Deputy Chief of Army Ord 
nance, of Reliability and Its Importanc: 
to Ordnance Matériel”; and | (ive 
vice-president Sama Corporatiot 
“Appraisal of the Problem of Future Re 
search \fter these papers were pri 
sented, a short discussion period was he 

After lunch about one hundred persor 
assembled for the afternoon sessiot hive 
paper ere presented by ustry repre 
seritative vhict covered several iases 
of t bility problem from the indus- 
try viewpoint. These papers were by 

( ord Eddison, head of chemical and 
physical laboratories, Radio Corporatior 
of America, on the subject of “Relation 
ship of Materials and’ Processes to Reli 
ability”; Carroll G. Killen, manager, field 
engineering department, Spr 1 Electric 
Company, on “Engineering Aspects of 
Electron Component Reliahilit 
E. Moe, manager of engineering, rece 
ing tubes, General Electric Compat 
“Research for Reliabilit t Electro 
Tubes”; J. L. Pfeffer, assistant genet 
manager, Struthers-Dunn Company 
“A Relay Manufacturer's Approac 
Increasing Demands for Reliability 
k M Ryder transistor evelopr 
enginect ‘ iz ephorne Lal it ie 
on the ! t of “Resear f 
ability in S State De ce 

\ short discussi et ifter these 
presentations dis d the iwnitud f 
the reliability problem as well as the 
progre being made slowly and car 
fully toward an ultimate olution 

Phi Na in excellent eeting ell 
rganized and presented Thank ind 
commendations are due Mr. Darnell, and 
Hen Handler. Office. Chief of Ord 
ance handled all details in the 
W ashu gt area, 


Loading Committee, Bomb and 
Artillery Ammunition Division, 
Meets at Joliet Arseral 


The Loading Committee of the Boml 
and Artillery Ammunition Division met 
at the Joliet Arsenal, Joliet, II! n kel 
ruary 16-17, 1956. This Committee ha 
two cochairmen. Brig. Ger 1. G. Holmes 
Mason & Hanger-Silas Mason Com 
lowa Ord C Plant, and H » Val 
Buren, Procter & Gamble Company, ea 
of whom conducted sessions of the meet 
ing 

Parts of the preamble to the A.O.A 
constitution and the statement of 
and es governing € activitic f 
L.OL.A Le ical Division und Con 
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winting~and the Man 
ss 


Who Had a Name to Live up to Z 2 


Young brother of Gen George Rogers ( lark. William ¢ lark 


carved it man sized niche for himself among America 8 


greats. While only 22, this tough frontiersman helped put 
down Indian uprisings in the Olno Territory. Then came 
1806 and his chief claim to fame: blazing a trail with Lewis 
all the way to the Pacific Ocean—the first expedition to 
cross the U.S. 

Naturally, hunting was a necessity in ¢ lark’s way of life: 
"We saw 37 deer on the banks and in the rivers today, 5 
of which we killed”; “I killed a very large and the whitest 
woolf I have ever seen.” Stull, accounts by conte Mmporaries 
show that the hunt was also his favorite pastime: “Captain 
Clark hunted with the Indians and shot 10 buffalo” and 
~ aptain lark this evening killed one Elk & a deer.” 
Hunting was in the man’s blood—and in his heart 
Since pre-Revolutionary days, Americans from all walks 


of life have enjoyed the thrills only hunting can provide, 



























Itsa sport that « hallenges wits, reflexes, stamina and skill 
Eajually important, hunting helps build self-reliance and 
endurance . a valuable contribution to the nation’s well 
being 


loday, the great American tradition of hunting can be 


perpetuated only by thoughtful preservation of wildlife 


Phroughout the country hunting associations are COOper 
ating with public igencies to promote proper Conservation 
Do your part in preserving thi heritage join or upport 


one of these 


groups now b. |. du Pont de Nemours & Co 


(Inc.), I x plosives Dept . Wilmington 98, Delaware 


GET YOUR FREE BOOKLET on how wu 


wRh4@ \ rifle « KK 5 ting kanblen Sports 
-¢.- men’s Service Bureau, Department D-2, Sporting 
fp Arms an \ lnstitute, 250 ft Sra St. 
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MALLORY- SHARON reports on 


TU WTAIN JU 


North American Aviation's F-100 uses 
large quantities of Mallory-Sharon tita- 
nium and titanium alloys. 





We CERTIFY the metal 
that lets it fly faster 


@ Mallory-Sharon, a leading pro- 
ducer of titanium and titanium 
alloys, has helped this new material 
meet the demanding requirements 
of supersonic aircraft by quality 
proofs like these .. . 


Guaranteed machineability. One of 
the early bugaboos of titanium 
was the element carbon, which if 
present even in small quantities 
made the metal hard to machine. 
Mallory-Sharon introduced con- 
sumable-electrode double melting, 
which enables us to guarantee a 
maximum carbon content of one- 
tenth of one per cent. At this level 
titanium machines as readily as 
stainless steel. 


Certified Properties. By introducing 
statistical quality control methods 
to production, we've not only im- 
proved quality, but can certify 
physical properties of each heat 
within definite limits. This has 
simplified production tooling and 
reduced costs for fabricators. 


With improvements like these, 
titanium’s use is rapidly expanding 
. saving hundreds of pounds in 
aircraft weight . or serving as a 
corrosion-resistant material in other 
products. For quality you can 
depend on, call us for your re- 
quirements in strong, lightweight, 
corrosion-resistant titanium. 


MALLORY-SHARON TITANIUM CORPORATION, NILES, OHIO. 


MALLORY 


SHARON 
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Division Activities 


mittees were read by General Holmes in 
opening the meeting. This is a recom- 
mended procedure which was approved 
by Louis Polk, vice-president charg¢ 
of A.O Le ical Div 1 Ce 
muttee at the last annual Executive 
Board meeting 

Lieut. Col. Joseph F. Greene, command 
ing officer of Joliet Arsenal, welcomed 
the Committee and placed the facilities 


and personne! of the arsenal at tts disposal 
of the meeting 
Mason & Hanger 


jomb and Artillery 


for the 
i. 
Mason 


Ammunition Division chairman 


purposes 

lelford, Silas 
Company, 
paid trib 


ute to the Committee and its fine work 


Robert G. Butler, commarn: 


srig Gren 


ing general, Ordnance Ammunition Con 


mand, informed the Committee of future 


planning for the loading plants and t 


shift of emphasis to guided missiles 


Col. J. P. Harris, Ordnance Corps, 
American Safety Razor Company, who 
has been a consultant to the Foreign Aid 


Operations of the Department of Defense, 


gave an excellent talk on the group's 
work in Europe 

Col. O. M. Jank, Day & Zimmerman, 
Inc., Lone Star Ordnance Plant, gave 
papers on The ( old Solids Method of 


Filling of Hig! 


Product 


Preparing TNT for the 


explosive Projectiles,” and 
of Supplementary Charges by the Casti 
Method 

J. G. Marti 


Arsenal, discussed 


operations division, Joliet 


Development of Auto 


matic Loading Equipment for 75-mn 
rS50E2 and 90-mm M71 Complete 
Rounds 

James A. Ward, plant manager, Rem 
ington Rand, Louisiana Ordnance Plant, 


‘Method Used at 


Louisiana Ordnance Plant for Manufacture 


presented two papers 


of Zone Four 155-mm. High-explosive 
Shell M107 ind “Viscosity Control of 
INT for Loading 155-mm. Shell.” 

H. B. Stevenson, chief technical engi 
neer, Procter & Gamble Defense Corpora 
tion, Milan Arsenal, discussed the “Use 
of High-speed Photography Analyzing 
Metal Parts Defects and Malfunctions.” 

L. R. Rothstein, chief chemist, Masor 
& Hanger-Silas Mason Company, lowa 


Ordnanes Plant presented papers on 
“Single-Pour Controlled Cooling Process” 
and “Vacuum Drying of Lead Azide.” 

J. A. Batley, safety director, Office 
Chief of Ordnance presented a paper or 


“Safety and An Loading.” 


Mel Joh 
Ordnance 


munition 
manufacturing divisior 
Ammunition Command, pre 
paper on “Progress of Am 


Loading Assemblir g and Pack 


sented i 
munitior 
ing.” 

H. S. van Buren, Procter & Gamble 


of the Loading 
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Here’s the storage tube bright 
enough for direct viewing in 
a sun-lit cockpit . . . by several 
persons in a normally lighted 
room or a projection display 
of four feet! With one control 
knob, operator can set display 
for any persistence desired... 
from a few thousandths of a 
second to several minutes. All 
information can be erased in- 
stantly by merely pressing a 
button! 


Another Farnsworth 
achievement... 


One of many complex elec- 
tronic products developed, de- 
signed. and produced for 
detense and industry 

backed by over a quarter of 
a century of continuous suc- 
cess and leadership in the field 


of electronics. 


for complete details on the IATRON storage tube, write 


FARNSWORTH ELECTRONICS COMPANY + FORT WAYNE, INDIANA 


4 division of International Telephone and Telegraph Corporation 
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Division Activities 


Committee, read a paper on “Continuous 

Pouring 105-mm. Ammunition at Milan 

Arsenal.’ 
Keith W 


Company, 


Waugh, National Gypsum 
Nebraska Plant, 
gave an interesting talk, illustrated with 
s, about the Nebraska 


Ordnance 


colored 35-mm. slide 
Ordnance Plant 

J. T. Manley, Naval Mine Depot, York- 
town, Va.; Col. Ronald B 
Ordnance Field Safety Office, 
ville, Ind.; and W. 7 


Bureau of 


Curreus, 
Jefferson 
\ugust, Navy 
Ordnance, commented on 
items of interest to the Committec 

An informal get-together and dinner 
was held at the Hotel Louis Joliet on 
A tour of 
the arsenal concluded the meeting. 


the evening of February 16th 


Military Pyrotechnics Committee 
Inaugurated by the Bomb and 
Artillery Ammunition Division 

On March 2nd, at the University Club 
in New York, Robert L. Telford, Mason 
& Hanger-Silas Mason Company, chair 
\.0.A. Bomb and Artillery 


Ammunition Division, launched the new 


man of the 


est Committee of the Association. This 
is the Military Pyrotechnics Committee of 
the Bomb and Artillery Ammunition Di 
vision, which will have as its chairman 
Dr. Herbert Ellern, director of the Re 
Laboratory, 


Match 


search and Development 


Armament Division, Universal 
Company, Ferguson, Mo 

Henry N. Marsh, Deputy 
Secretary of the Army, ( Logistics) and 
A\.OL.A Tech 


nical Divisions and Committees (now on 


Assistant 


General Chairman of 
leave of absence with the Department of 
the Army) gave a brief talk on the 
place of these Committees in the Defense 
organization 

David Hart, chief of the pyrotechnics 
section, Picatinny Arsenal, read an ex 
cellent paper on “Modern Military Pyro 
technics” in which he sketched their de 
velopment from the more familiar “fire 
works,” and the advance of pyrotechnic 
art from a craft to a science 

Patrick Lizza, president, Bermite Pow 
der Corporation, Saugus, Calif., paid 
tribute to the A.O.A. and its technical 
activities and pledged his support 

The Committee was honored to have 
Vice Adm. George F. Hussey, Jr., presi 
dent of the American Ordnance Associa 
tion, as the honor guest at luncheon. After 
the luncheon Admiral Hussey spoke 
briefly. crediting the A.O.A 
Committees with producing a tangible 


Technical 
contribution to our national defense 
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NEW FAIRCHILD SHIPBOARD 
RADAR SYSTEM FOR AUTOMATIC 
SEARCH AND TRACKING 


Fairchild radar systems have gone to sea with missile launching cruisers 
of the U. S. Navy. 

Now operating with the fleet, the Fairchild SPQ-2 Shipboard Radar System 
shown here was developed to search out and track either missiles or 
aircraft completely automatically. And, controls have been “human- 
engineered” to facilitate operation under battle conditions. 


Color and shape coding in this new Fairchild radar assure rapid, sure 
identification of all controls. Rugged, shock-resistant construction 
protects equipment. 


Here again is proof of Fairchild Guided Missiles Division’s continuing 
leadership in design, research and production of vital electronic equipment. 


A Division of Fairchild Engine and Airplane Corporation 


FAIRCHI *.. (> 


GUIDED MISSILES DIVISION + WYANDAWNCH, NW. 


WHERE THE FUTURE 16 MEASURED IN LIONT-VEARBI 
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MORE POWER 
INTO EACH BITE! 





...another reason why Gar Wood 75B’s 
deliver higher production per day! 


Output jumps when you put a Gar Wood 75B shovel on 
the job! One big reason is Gar Wood's positive, inde- 
pendent chain crowd that gets maximum engine power 
into each load. Since the crowd mechanism is built in, 
conversion is fast and easy ... nothing to remove except 
crowd chain to convert to clamshell, dragline, trench 
hoe, crane or pile driver. And here are other big 75B 
advantages: 


Extra mobility for speed loading. You can swing, 
hoist or travel simultaneously. 


Fluid coupling that absorbs shocks is available on 
the 75B. Permits smooth acceleration that increases pro- 
duction, reduces wear and tear on machine. 


Power steering for fast, se operation. Easy to 
turn and maneuver, regardless of underfoot conditions, 


Rugged design reduces maintenance. Massive 
crawler base takes extreme shock and strain . . . heavy- 
duty conical hook double rollers eliminate pin strain 
and rocking under load, 


These and many other 75B advantages reflect Gar 
Wood's long experience in designing and building the 
finest 44 yard machines on the market. Get the complete 
story from your Gar Wood dealer, or write direct to 
Customer Service Department, Gar Wood Industries, 
Inc., Wayne, Michigan. 


GAR WOOD INDUSTRIES, INC. 


Wayne, Michigan + Findiay, Ohio 


— 


Ger Wood - $1. Pau! 


Hoists & Bodigs 





Ger Weed 
Tractor Equipment 


Ger Wood Buckeye 
Ditchers 
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NEW DEVELOPMENTS 





BRAIN FOR ROCKETS 


A giant electromechanical “brain” has been developed to guide 


rockets fired from shipboard against enemy ground-troop con 
centrations ashore. The unique two-computer combination, first 
to be designed especially for rocket launchers, was built for the 





The U.S.S. Carronape—New Rocket Ship 


Navy Bureau of Ordnance by Ford Instrument Company, Divi 
sion of Sperry Rand Corporation 

Designated the Mark 91-Mark 92 and installed aboard th 
U.S.S. Carronape, the Navy's first new inshore fire support 
hip, each computer acts as a unit to perform the required 1 


gational and ballistic calculations involved in the rocket-launc! 


ing problem 


\ key feature of the computer combination is its unprecedente 
ibility to switch instantaneously among several types of rocket 
selecting either high- or low-angle fire as required 

The Computer Mark 92 comput und transmits rocket 
launcher .orders for various tactical situation It ives the 
ballistic problems for several types of rockets and four different 
modes of fire, the selection being made at will by the computer 
operator 
REDSTONE BATTALION 

The Army has announced activation of its first unit to fire 
the new Redstone ballistic missile Made up of experienced 
troops drawn from established Army missile units, the cadre of 
the 217th Field Artillery Missile Battalion ( Redstone) has begun 
training at Redstone Arsenal, Huntsville \la it will 
benefit from the scientific knowledge f the me | ped 
the missile 

One of the main tasks assigned to the 217th will be to develop 
held operating techniques. The cadre ill gain experience in test 
firing the missile both operationally and for development pur 
poses 
NEW RESEARCH WEAPON 

\ hypervelocity gun that promises to contribute materially to 
the development of high-speed missiles is the latest research tool 
of the Aéroballistic Department, U. 5. Naval Ordnance Labora 
tory White Oak Md The new gun make it 1 thle to bri hd 
the mi ile problem into the laboratory instead of relving entirely 
on expensive and limited field test t is the f t K gu er 
developed that can launch instrumented models for the study of 
uperhigh-speed aérodynamics 

\lready the new gun has fired missiles of golf-ball size at 
peeds in excess of 10,000 feet a second or almost 7,000 miles an 


hour This is the first time that missiles of this size have been 
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The Heintz Cold Forming Division is the largest 
producer, both as prime and sub-contractor, of this 
2°75 Mighty Mouse Rocket Head, formed in steel 
—the combination of extrusion, drawing, coining 
and nosing operations — all cold. 


Heintz Manufacturing Company—the organization 
that conducted the first Government investigation 
into cold extrusion of steel—now offers Ordnance 
and industry the combination of ten years’ cold 
forming experience ... and the largest cold extrusion 


mechanical press plant in the world. 


Here at Heintz, the skilled “CX” organization can 
supply large or small quantities ot cold torme d 
bodies, cannon shell (large and small), rocket parts 


A SUGGESTION; Let us consult with 


Cold Forming Division 
HEINTZ MANUFACTURING COMPANY 
Philadelphia 20, Pa. 





COLD-FORMED 
by HEINTZ CX’ 





you on any design or production problems 









fuse ¢ omponents, pressure cy linders and gear blanks 


for similar Ordnance and COTE T( ial require nits 


The Heintz Cold Extrusion Process pushes back the 
horizons ot design eCnginecring saves mate rial 

reduces machining eliminates assembly. Design 
for production by the Cold Forming Division of 
He mtz has been al valuable soiree ¢ ol saving ind 
improvements not only to Navy and Army 


Ordnance but also to commercial manufacturers 


For unsurpassed research and development tacili 
ties for the most modern machine ind methods 
for deliveries on schedule investigate the 


Heintz “CX Process 
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New Developments (Contd.) many new possibilities for military tecl formation on the location of aircraft and 
nology their identity, presents this information o 
fired and photographed at such speeds The heart of the device is a layer only electronic displays, and distributes these 
Since so little is now known with certainty fifty-millionths of an inch thick data to the missile-firing batteries. In thi ° 
about the forces that air exerts on ob = , way each Nike battery receives a conti 
jects traveling at these speeds or about the MISSILE MASTER vous flow of fresh data on all aircraft 
effects such objects have on air, any in he Glenn L. Martin Company recently — within the defense area and on the activi 
formation obtained will materially increase announced the development of the Missile ties of the other batteries as well, and each 
the rate at which successful high-speed Master, an electronic system designed spe Nike battery commander is provided wit! 
missiles can be developed all the information needed to enable him 
The new hypervelocity gun has a bore to make a proper selection of a target 

of forty millimeters and is approximately In addition, Missile Master operators 
sixteen feet in over-all length. Steam observe the activities of all batteries in 
heated helium gas provides the propellant the system and ere necessary, are able 
force. The helium is heated by steam re to direct a specific fire unit to a particular 


sulting from the combustion of hydrogen target or prevent friendly aircraft from 


and oxygen mixed with it being fired upon by our own weapons 


Each Missile Master system is housed 


NEW TRANSISTOR 


A new type of transistor, claimed to be 


n a large 2-story building. Focal point 1s 


the operations center within this building 





ideally suited for guided missiles and for vhere Army personnel at radar-type dis 


more efficient electronic brains, was re Typical Missile Master installation. play consoles have a view of the over-all 
cently revealed by the Bell Telephone air situation in the local area as well as 
laboratories cifically for controlling and coordinating information on activities of the Nike bat 
This transistor was made possible by the use of Nike antiaircraft missile bat teries under their jurisdiction. Surveil 
the development of new fabricating tech teries and other advanced Army weapons lance and height-findine radar on towers 
niques described as “a major break as they become available. The system op able to provide independent search and od 
through in transistor technology.” erates independently and can also operate surveillance facilities are installed adjacent 
The new devices's performance at very in conjunction with units of the re to the building 
high frequencies is said to surpass that of | cently announced Air Force semiautomatic 
any other transistor now m= existence ground environment area defense system, AIRBORNE RESCUE GEAR . 
Because of its very high frequency char known as SAGE Fifty-six tons of submarine rescue gear 
acteristics, the new transistor opens up The Missile Master system collects in are in stand-by status at the U. S. naval 





Armament Preparedness is a UFETIME JOB 


“yRDNANCEMEN know that preparedness is not just a passing need, but a 
continuing means of national security. They know that the work of the 
Association during the past 36 years has been invaluable to our country, and 


they realize that its job in the days to come will be even more important. 


An ever-increasing number of annual members of the Association are trans- 





ferring to Life Membership. Year in and year out these prominent Americans 


will be doing their part for the national defense as permanent members of the Industry-Ordnance Team. 


eye i, ee ee ] You are invited to join these leaders in industry 
| AMERICAN ORDNANCE ASSOCIATION ; and national defense as the “life core” of the Ord 
708 Mills Building * Washington 6, D. C. | nance Association, 
| 
AppuicatTion For Lire Menpersen | As a Life Member you will! be certain of continuous 
| : 
I hereby apply for Life Membership in the American Ordnance Associa- | membership benefits without bothering to send in 
tion and request that my membership be wansterred trom us present | annual dues. You will receive the engrossed Life 
annual classification to that of a Lite Member. | enclose my check as 
| follows (please indicate chowe) Membership Certificate, and the distinctive Life 
; (CD $100 (full payment), or | J 3265 (first of 4 quarter payments) | Membership Lapel Emblem as soon as your mem 
() Please inform me of my unexpired regular membership I bership fee is paid. Each year you will be sent the 
dues which may be credited to the Life Membership tee | 
| Life Member Roster, listing your name and the 
Name ' 
please print) names of all other A.O.A. Life Members 
Address | 
D sigh a ueiesssacbes Make preparedness a lifetime affai: 
Los | 
| by returning the application today! 
ogee ee om oe oe om ow ow ow = => ae awe om ee em om oe om oe we om oe ow oe ow o@ = ow 
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High-Speed Portable Brain Power... Dra bac 


Imagine, if you can, a brain that will multiply Yet, it's the smallest, lightest, most economical 
numbers like 489,737 x 503,692 and come ip with electron computer ever developed No wonder 
the correct answer in 48 millionths of a second TRANSAC figures so prominently in the complex 
A “Mathemagician” with an electronic memory computations needed by our Armed Forces. No 
that staggers the imagination TRANSAC will wonder all industry looks to TRANSAC to speed 
perform 200,000 times faster than a desk calculator and advance its vast production schedule 


PHILCO: 
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.. Sharing in the vast projects of our Armed Forces to safeguard the 
American way of life through engineering research and development 


- ( } f q Out of Philco laboratories come far 
4,2 ‘ >> ie Mie res 
— re D - . reaching of if " 
/ A J * tary clectre equipment t akca 
~~. } stronger U.S.A. or and ca and in 
‘ } the aur. Philce proud to be work 
‘ 
_ ¥ of (~<a , wy ew ES with che Ag | borce all parts of 
\ ys the x « 1 f c 
a 
eu 9) organiza ot tram pecialist 
Ww 


LPranrsac. — Trademark of Philce Corporation for Transistor Avtomatic Computer 
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© New Developments (Contd.) 





base at Yokosuka, Japan, for immediate 


CHAMPION 


use if needed in a joint Navy-Air Force 


airborne submarine rescue 








The emergency equipment includes all 


necessary gear for rescuing men from a 
stricken submarine, complete to a 7,500 
pound diving bell. Everything is trailer 


lashed, ready to be placed aboard aircraft 
at a moments notice 
The equipment would be landed at the 


airfield nearest to the stricken submarine 





It could then be placed aboard any surfac« 
ship in the area which could hoist the hug 


diving bell 


NEW BOMBING SYSTEM 
\ new bombing and navigational system 
of unprecedented reliability developed by 


International Business Machines Corpora- 





Periscope of the bombing system. 


— 





tion will be installed in the Boeing B-52 
h a7 “Cit és . . , 
The 8-47 “City of Merced” . @ combination of flesh, Stratofortress—the biggest, fastest bomber 
metal and electronic brains . . . earned the title of ' ‘. ' 
. plover ie Strategic i 0 , 
best’ in the recent SAC competition. Its K Bombing CopPrOy the Strategic Air Commas 
be. ; System, with dependable precision amplifiers, assured Called the Brane (bombing radar nav 
exacting “bomb” release for pin-point target hits. Thou gation equipment) the new system ts 
sands of B-47 “winners are using DuKane omplifiers in Rielle tn wealed the 108 dete ba Qhawelen 
their K Bombing Systerns producing an all-weather 
ne ' igati ' ler 
umbrella of destruction to any would-be aggressor out bombing a navigation problems ur 
DuKane's proven “built-in” reliability gives you this der the most strenuous conditions, The 
| same pin-point precision in specifications, tolerances, crew employs the navigation equipment te 


production and packaging for your amplifier projects. 


guide the bomber to its destination. Ther 
DuKane will give immediate consideration to any of 


your omplifier needs. Call or write Government Di- the system automatically carries the ai 
vision, DuKane Corporation, St. Charles 6, Illinois craft through the bomb run, responding t 


correctior made bv the hombardier-na 














gator, who controls the equipment Exact 
operationa! details are restricted by mi 
tary security, but research i mitinumne te 
AMPLIFIERS UNLIMITED [ Ee ee ee a et 
1 im supersonic warplane desig 
/ ( NEW GUIDED MISSILES 
\ new guided missile, the Navy-devel- 
Nurses’ Call Private oped Tal has been added to the air 
Telephone , 
. ’ DuKane's com- and sea defense f the United States and 
‘ fi) mercial electronic will be installed as antiaircraft defense 
- products have . , 
Flexifone Intercom established their around Continenta \ir Force bases an 
; superiority in aboard Navy light cruisers. (See phot 
. schools, hospitals, o7> 
Central Sound System Sound Slide factories and of graph on page 972.) 
film projector fices. Details avail- Talo is bee lescribed as a longer 


able upon request 
ranging, taster ind more effective weaport 


} 
f\ than the Terrier antiaircraft weapor 
. U E; which the Navy has already installed on 

CORPORATION its first guided-n ile cruiser, the Be 


ST. CHARLES 6, ILLINOIS 
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Versatile is the word for the 





AME the gasoline- or Diesel-powered equipment you 


buy or build in the 100 to 350 horsepower range 


and it’s a sure bet that it’s available—or will be soon 


with the Series 500 TorQMatic, the world's most ver- 


satile torque converter. 
Scores of manufacturers—making such varied equip- 
ment as cranes, shovels, drilling rigs, log loaders, ditchers, 


industrial locomotives, scrapers, graders and off-highway 


trucks—specify the Torqmatic 500 in the equipment 


they build, and with good reason 


In one standard housing it gives them a choice of 4 


ranges, 7 torque ratios—and permits operators to 
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Y/ at 
lltson TORQMATIC DRIVES 


Torqmatic 500 


standardize on one type of converter for all their equip 


ment within the horsepower range 


In many applications it permits the use of lower horse 


power engines with no reduction in working power 


POROMATIC 500 multiplies engine torque 
) | 1 


to 360% 


because the 


anywhere from 250% and means equipment 


owners will cut operating costs and get more work done 
per shift 
For full details on the Series SOO TorQmartic Converter 
in your equipment write to 

Allison Division of General Motors 

Box 894W, Indianapolis 6, Indiana 
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Quick Pick-up! 


FOR STRANDED LANDING CRAFT 





NEW... from |ETOURNEAU 


Answering an Army request for a new 
concept in salvaging capsized or 
stranded landing craft, R. G. LeTour- 
neau, Inc., Longview, Texas, has de- 
signed and built a huge mechanical 
retriever... completely mobile and en- 
tirely self-contained. This LeTourneau 
Landing Craft Retriever is now under 

going tests at Fort Eustis, Virginia. It 
wades through deep surf or sand to 
reach distressed craft, picks them up, 
and returns them to safe water or carries 
them to repair stations on the beach 

The Landing Craft Retriever is rep 

resentative of the LeTourneau concept 
of machine design, in which diesel 

generated electric power is directly 
applied to every working component 

For instance, every one of this huge 
machine's wheels is driven from within 
its rim by a powerful motor and gear 
reduction contained within the wheel 
itself, This is the heart of the LeTour 

neau system of electric power and 
Electric Wheel Drive 
bined with huge tubeless tires (4 feet 
wide and 10 feet high), it provides 
power and traction for full-load opera 
tion beach sand and up 
grades as steepas 20%. LeTourneau 
gearmotors also power the Retriever's 
hoists (which lift up to 70 tons), drive 
its traveling bridge, and steer the giant 
wheels 


TOURNEAL 


R. G. LeTOURNEAU, INC. 
2655 So. MacArthur, Longview, Texas 


control Com 


across loose 
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LeTourneau Landing Craft Retriever res- 
cues immobilized vessels from surf and 
sand in new salvage method. 


Big, powerful, off-road equipment 
designed around the LeTourneau sys- 
power control ts 

for both military and 


tem of electric and 
working today 
industry on jobs heretofore believed 


impossible” for mobile machinery 


R. G. LeTourneau, Inc., can put this 
system to work for you immedi 
ately. If your organization needs BIG 


machines for handling or 
heavy materials, let 
this amazingly flexible concept of ma 


applied to your 


transporting 


us show you how 


chine design can be 





specific problems. Send us a resume 
of your requirements 
Since 1929 ®. G. tel neou, Ine Long 
view, Texas, has built BIG equipment for 27 
years unde the some co ale tructure in 
1953 LeTowrneow sold port of its business 


retaining plants Longview nd in Vicksburg 
Mis Today Lelourneoyu 
ed and contre 


og'"e@ 


reate and produces 
ed eqvipmert 


off-road 


electrically powe 
fe land earing, | and 


transportation 
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in process of conversion to a guided-mis- 
sile ship. The new missile attains ceeds 
considerably greater than sound by use of 


a Tammie CTiggitie 


Among the mi es recently discusse 
by Secretary of the Air Force Donald A 
Quarle ere the Atlas and the Tita 
bot t tercontinental ballists 1 
sile « tlas has hee under develoy 

vent | the ( vair Div t (senera 
Dynami Cs ~woratior al Lita heing 
leve od } t Glet | Wart Cor 
iny u f i Atlas c ents but a 
lifferent technical a roa 

An mts ecliate inge ba th 1 ‘ 
Dhor al se innounced by ~ecreta 
Quark It is ben leve vd by the 
Douglas Aircraft Cor i Santa Mon- 
ica, Calif 
SPACE CHAMBER 

\ futuristic ce cliat ! vhich sets 
up the ume conditi is ft e awaiting 
the artificial earth satellite and space ship 
of the future traveling 80 to 300 miles 





above the earth, is now in operation at 
General M Ine Minne M 
The new devi ubject at ie 1 eta 
und other materia to bombardment | 
visible l particles 1 g at sp 

f ibout "i iW) ile " ur 

I esearch is rev g that even t 
hest of « ent! ta itt 1 ‘ 
lisintes 1 ‘ | ttac ! 
the itor ‘ le the ' 
100 000 feet above the eart ind wy if 
indicating that materials to be sent to the 
outer att ere must ive ra prot 
ert 

The ‘ ‘ ‘ ‘ late 
that t tter t r t ca 
by tft ‘ ‘ ‘ 

article it tance, but 
rather ‘ elocit 
juare ‘ itor grit mt othe 
charge cle ind t ingle t ch 
they str that letert many 
itoms will be dislodged 


NEW NAVIGATION AID 


A me rational instrument that 
sents a pictorial display of the ground a 
the motion of an aircraft over it 1s pres 
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70% OF THE WORLD IS A POTENTIAL BASE FOR YOUR NEW NAVY 





Long-range striking punch of Regulus 
guided missiles strengthens your new 
Navy's (7 powerful underwater fleet 






y Bold, advanced concepts—-atomic power and guided 
(} missiles like Vought’s pin-point accurate Regulus 
Ul Vhuersher : ip help make Your New Navy the most modern force 
- . : of its kind in the world 
Submarines capable of cruising around the world without sur 
facing or refueling now can serve also as aircraft carrie with 
potent, dependable guided missiles giving wings to their deadly 
striking powel! 
egulus thus brings Air Power to the Underwater Fleet-—another 
re) example of how Vought engineering ability results in weapons that 
help strengthen the U. S. Navy in its vital mission, control of the 
4 seas that cover 70 per cent of the world 


@ SCIENTISTS AND ENGINEERS: There is a chalk g place 
for vy on Voug! cative tech al tean ow. I letails 
arrier write: Engineering Personnel, P. O. Box 5907, Dallas, lexas, 


CHANCE 






UGHAT AIRCRArT 


INCORPORATE SO DALLAS, TEXAS 


Desi NE : A™ St LOER OF HIGH PERF RMA? f p J ? RAF ‘ r ' i917 
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PHASE ANGLE-MINUTES 
So 





6 4 
Lag 


= : : Loe Si Se at Oe 


ELECTRICAL 
750% 





ROTATION 


if you work with position servos... 
HERE'S HOW TO LICK 
QUADRATURE 


with the vernistat* a.c. potentiometer 


If you work with position servos, you 
have had problems with quadrature. 
The tighter the servo loop, the more 
serious unwanted voltage due to phase 
shift can be. 

Quadrature problems are tremen 
dously simplified and more accurate 
servos are possible when you use the 
Vernistat. Although it contains a trans- 


SPECIFICATIONS OF MODEL 2B 


Linearity Tolerance 

Minimum Output Voltage Increment 
Electrical Rotation 

Mechanical Overtravel (each end) 
Phase Angle (at 400 c.p.s.) 
Excitation Frequency 

Output Impedance 

Input Impedance 

Maximum Input Voltage 


former, the Vernistat has extremely low 
phase shift. Phase angle is less than 1.6 
min, at 400 c.p.s. in most systems. 

The Vernistat is an a. 
eter that combines high linearity and 
low output impedance. Size and mount 


potentiom- 


ing dimensions are designed to the 
BuOrd size 18 
synchro, 


specification for a 


+ 0.05% 
0.01% 
3494 
45° approximately 
1.6 minutes, maximum 
20 to 3000 c.p.s 
less than 130 ohms 
65,000 ohms, minimum 
130 V. at 400 c.p.s. or 
20 V. at 60 c.p.s. 

* TRADEMARK 


Visit our booth 507 at the IRE Show 


vernistat division 


PERKIN-ELMER CORPORATION 
Norwalk, Connecticut 
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ently being evaluated by the Navy's anti 
VS-27 and VS-30 based at 


auto 


sub squadrons 
Norfolk, Va 


dead reckoning equipment, is essen 


Padre, short for pilot's 


mati 


tially a pictorial ground position indicator 


having a transparent plastic grid overlay 


done directly on the sur 


Plotting may be 
face of this grid 

Electrical signals representing true air 
peed, true heading, and manual inputs for 


vind velocity are fed to Padre through a: 


amplifier unit. From this data the com 
puter presents a continuous picture of 
where the aircraft is with respect to the 
pilot’s plotted data 
RADAR CHAIN 

The world’s largest chain radar track 
ing system, capable of checking the flight 
of the newest supersonic rockets and mis 
—_ a —— 














Stations in the guided-missile range. 


siles over the full length of the U. S. Air 


Fores Air Research and Development 
Command's Florida Guided Missile Range 
will be completed this spring 


Designed and built by Reeves Instru- 


ment Corporation, a subsidiary of the Dy 


namics Corporation of America, at a cost 
of some $10,000,000. this chain of twenty 
me gigantic new radar installations on 


eight islands extends from Grand Bahama 
Island off the coast of Cape Canaveral in 
Florida to the South Atlantic 


The 


radars can record and report back 


to the flight control test center in the 
launching area near Cocoa Beach, Fla., on 
the missile being tested to an accuracy 
within tw me-hundredths of a degree 
They “lock” on the missile the instant it 1 
fired from the launchers and keep it cor 


stantly under surveillance 


FUEL INJECTION 


The Continental 1790-8 gasoline engine 
which is to power the Army's new M48 
tant Il be equipped with a fuel-injectior 
vste roduced by Simmonds Aeroce 
ories, Inc., Tarrytown, N. Y 

The injection system increases power 

tput, improves cold-starting characteris 
tic ibstantially increases fuel economy 


reduces backfiring, torching, and hydro 


static locking, requires |e maintenance 
ind eliminates carburetor icing. It auto 
matically compensates for Changes alti 


tude since the metering of the fuel to the 


combustion chamber is varied with mani 


ure and temperature 
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IT’S CRITICAL 
IT’S COMPLEX «-22-- - IT’S FORGED 



















This critical jet engine “case ring” 
with its odd protrusions, thin section 
and large diameter, would have been 
a designer's dilemma a short time ago. 

Today, Cameron's advanced forg- 
ing technique, developed on some of 
the world’s largest and most unusual 
presses for ferrous forgings, has 
opened new vistas of design, high 
production and economy 


WRITE 


SPECIAL PRODUCTS DEPARTMENT 
P.O. Box 1212, Houston, Texas 














THE Y-4 PERISCOPE BOMBSIGHT used in B-47 Stratojets has 


1433 parts, nearly: 


? 000 of them in this head-end assembly alone. General 


Mills manufactures this precision instrument in: quantity under a USAF 


prime contract 





No need to swamp your staff with piece part and assembly problems... 


Let General Mills supply the whole package 


Eliminate the thousands of detail problems in- 
volved in turning out complete electro-mechanical 


assemblies—and save money, too! 


The Mechanical Division of General Mills is 
ready to manufacture ot purchase component 
parts, assemble to your requirements, and deliver 
assemblies performance-tested to rigid Government 


standards—on time. We have the experience and 


Job opportunities available for creative engineers 


equipment required to take over the complete job. 
The highest precision standards are maintained in 
engineering, manultacture, qu ility control, par k ig- 
ing and accounting. 


juirements. \W 


LET US BID on | res 
wire or phone Dept (0-4, Mechanical Division 
of General Mills, Ine 1620) Centr Ave 
Minneapolis 13, Minn. STerling 9-8811 


closely with outstanding men on interesting projects. 


MECHANICAL Division or General Mills 

























even the 


THE REASON? 


Whittaker Gyros are designed by engineers and 


built by technicians who have worked together 


as a team for more than a decade 


Stainless steel construction (even gimba 

meticulous care, continuous testing ol mponents 

ind assemblies, 100% inspection tests of 
mponents and assembDii« ill add up to gyr 


THE PROOF? 


Hundreds of Whittaker gyros are built and 


he gyros you use 


Waillaker 


DIVISION OF 





Gyno 


" TELECOMPUTING CORPORATION 


VAN NUYS, CALIFORNIA 


_ 


| 


STANLEY 7-S511 
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PRECISION 
IN PLASTICS 


<r FELLOWS 
injection molding 
machines 


Where critical tolerances 
in plastic parts must be 
held to thousandths of an 
inch (even with the 

most difficult materials to 
mold) ... and where 
shrinkage and distortion 
must be kept to an 
absolute minimum—a 
Fellows Injection Molding 
Machine has the high 
speed injection rate... 
the high cylinder and 
clamping pressures... 

\ the machine rigidity... 

\ the precision operation ... 
' to turn out parts that 
meet the most exacting 
specifications at lowest 
possible cost. 


If you have a problem 
involving the molding of 
plastic parts, get in 

touch with the Plastic 
Machine Specialist at your 
nearest Fellows office, 





or write: 


THE FELLOWS GEAR SHAPER COMPANY, 
Plastic Machine Division, 
Head Office and Export Department, Springfield, Vermont. 
Branch Offices: 319 Fisher Building, Detroit 2 
5835 West North Avenue, Chicago 39 
2206 Empire State Building, New York 1 
6214 West Manchester Ave., Los Angeles 45 





injection molding equipment 
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MATERIALS PROGRESS 


George S. Brady 





Nickel: Supply and Demand. With the possible exception of 
the hitherto rare metals whose basic production must be in- 
creased for new atomic and electronic uses, nickel is perhaps the 
most discussed metal in Washington today. But there appears to 
be no generally agreed upon policy. Department of Defense engi 
neers have been scrutinizing all nickel applications with the idea 
of cutting down the use of this metal which proved to be a 
bottleneck in the last two emergencies 

Manufacturers of civilian products containing nickel also have 
been wary of the long-term supply problem. In many cases they 


have continued the cormservation measures inaugurated during 


the Korean 
scanning applications with the idea of cutting down the content 


war, and their engineers have been continually 


of nickel or finding other satisfactory substitutes 
Suppliers of nickel have naturally viewed this situation with 


some alarm, with a feeling that some of the old-established 


markets for nickel will be lost. The Business and Defense Serv 
Administration of the Department of Commerce has echoed 


stated that there is likely to 


ices 
this viewpoint and has recently 
be a surplus of nickel and a need for developing new markets 
after the national stockpile has been filled and new facilities 
come into production 

D-132, 


taining only about one-third as much nickel as the former F-132 


In announcing a newly developed piston alloy con- 


alloy, the Aluminum Company of America states in its adver- 
tising brochure that the purpose is to assure a more dependable 
long-range supply market. This is typical of the attitude assumed 
by important manufacturers who are fearful that a sudden emer 
gency would bring about a nickel shortage that would make it 
difficult to continue quantity production of their products 

While nickel has been known and used in alloys for centuries 
In the first years of this century the 
12,000 tons. Not until] the 
development of stainless steel just before World War I and its 


it is a new industrial metal 


average world production was only 


use in alloy steels in that war was there any great demand for it 

But it is so indispensable in the type of industrial economy 
that has developed out of World War II, that the 150,000 tons 
to the United States in 


far short of actual needs if a strict economy in its use in military 


which will be available 1956 would be 
and civilian products were not practiced 

In 1952, the National 
report that “Demand for nickel 


Security Resources Board stated in a 


has no limits. Consumption 1s 


limited by supply.” Any use-by-use examination of nickel will 


of this 


Government could now safely give out as a policy for at least as 


show the accuracy statement, and it is one which the 


long as the Cold War and the defense effort continue 


No other materials in quantity are in sight to replace nickel 


in alloy steels, strong bronzes, heat-resistant alloys, resistance 


wire, permeability alloys, low-expansion alloys, nonmagnetic 


alloys, and corrosion-resistant metals 
Theoretically, nickel is more abundant in nature than copper 
laterite nickel ores and nickel silicates in 


There are extensive 


many parts of the world, but methods of handling them eco 
nomically have yet to be developed. Taking into consideration all 
of the expansion programs contemplated for the next few years, 
it is safe to say that nothing short of a business depression will 
ease the pressure on the nickel! supply in the near future 


originally designed for military use 


Soil Stabilizer. Not 
Armour & Company's soil stabilizer, Arquad 2HT, is likely to 
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C-123 TURBOJET MISSION: Combat Test Problem 
COMBINATION WEIGHT: 13,000 Ibs. Overload 


PROVES OUTSTANDING TAKEOFF CONDITION: Power Failure 
RESULTS: Successful 


a 





SS 


In a recent test for the U. S. Air Force, the Fairchild C-123 
proved the value of thrust assist in meeting emergency single 


engine conditions! 


A C-123 was equipped with two Fairchild J-44 jet engines 
and loaded to achieve gross weight of 66,742 pounds = 
13,000 pounds overload. 


During takeoff and climb, both jets were operated to pro- 
vide 2,000 pounds continuous thrust in addition to the 
two piston engines, At 2,708 feet, wheels were off the 
ground, and a moment later at a speed of 122 knots, one 


propeller was feathered! 


From this takeoff position, the C-123 climbed out at 500 
feet per minute — proving again its big job capability and 
assault versatility, heightened by jet augmentation to give 


extra power and extra safety in any emergency. 


A Division of Fairchild Engine and Airplane Corporation 





HILD 


RSTOWN, MARYLAND 
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and Fasten 
Simultaneously with 


TON rig " 
ha tn ; 


Thread-Cutting Springtites & Sems 


Eaton-Reliance Thread-Cutting Springtites and Sems 
production men the 


‘wis 


LAP 
| 





have been designed to give 
advantages of accomplishing two operations with 
one motion... tapping and fastening at the same 
time. Through use of these fasteners you realize 
immediate production cost savings by the elimination 


of tapping from your screw type assembly operations. 


Eaton-Reliance Thread-Cutting Springtites and Sems 
assure a tightly fastened assembly. As threads are 
cut, the screws are seated firmly without a chance 
for mismating or stripping. An added plus is the 
preassembled spring washer, 
properly engineered to maintain 
constant tension. For more com- 
plete information, write for a 
visit from one of our fastening 
your free 

Bulletin 


engineers or send for 
copy of Engineering 


S-49A today. 





om RELIANCE DIVISION 


EATO Ni MANUFACTURING COMPANY 


510 CHARLES AVENUE MASSILLON, OHIO 


SALES OFFICES: NEW YORK CLEVELAND DETROIT 
CHICAGO ST. LOUIS SAN FRANCISCO MONTREAL 
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Materials Progress (Continued) 








find acceptance by the Army as a conditioner and hardener for 
dirt roads and for stabilizing backfills and embankments. The 
hemical, dioctadecy! dimethyl ammonium chloride, is derived 
from plentiful tallow. It is sprayed on the soil and will pene 


trate to a depth of about six inches, even penetrating large clay 


and hardens the surface, im 


clods. It imparts water resistance 
proving traffic conditions on dirt roads comparable to the ad 
dition of rock aggregate at a substantial savings in time and 


cost. 


produced by the 
lis, N. ¥ 


and giving a range of shades from 


New Pigments.—A new group of pigments, 
Imperial Paper & Color 


the name of Mercadium Reds, 


Company, Glens Fa under 


light to dark red, are being advocated for use in plastics, paints 


printing inks, rubbers, and in some ceramics where the heat en 


countered is not above 1,000 degrees Fahrenheit, to replace the 


scarce selenium reds 

The 
cury sulphides, made by 
that 


colors are stated to be solid solutions of cadmium-mer 


controlled process of calcin 
the 


a carefully 


ing prevents chemical breakdown and gives proper 


The 
ligh tinting strength 


crystal sizes colors have good heat and light stability and 


and they are lower in cost than selenium 


or cadmium reds 


But lower cost is not the chief reason for their eager accept 
ance by some compani Selenium has been on the scarce strate 
gic list for a long period, and the new colors appear as a Satis 
factory substitute for those made with this scarce material. But 
there is some doubt as to the comparative long-range supply 
value, especially in a time of emergency 

New basic sources of selenium are being developed, and also 
the use of selenium in rectifiers is likely to decrease as the silicon 


whereas 


rectifier comes into greater commercial production, 
mercury, which is largely an imported material, is being called 
for in quantity for many new applications In the next emer- 


gency, mercury is likely to be in scarcer supply than selenium. 
Isosehacic Acid.—With the completion next year of a plant at 
Tuscola, Ill. (U. S. Industrial Chemicals Company), to produce 


10 million pounds annually of isosebacic acid, the stockpiling of 
castor oil may be obsoleted. This oil has been used to produce 
sebacic acid for the making of a type of nylon valued for in 
sulation 

Isosebacic acid is made from petrochemicals and sodium, It 
conta eighteen per cent sebacic acid, with the balance sub 
eric acid and diethyl adipic acid, and it will produce polyamide 
resins with the desired electrical characteristics 


Aluminum Rotors.— Six blades are used on 


the Turbo 


alun rut rotor 


lransporter of the Vert lircraft Corporation. 


Phe blades are 34 feet long, and are made from 1 1/5-inch plate 
formed by the Chicago Brida Iron Company into half sec- 
tions thick at the hub end and gradually tapering to the tip 
Ihe formed halves are fitted together and are strengthened 


ternally with a honeycomb of aluminum foil to prevent droop 


Foil for Packaging.—The largest single peacetime use of 
iluminum is now for foil, the present demand for aluminum foil 
exceeding 100,000 tons annually, which represented nearly 7 per 
cent of the primary aluminum production in 1955. It is used 

ainly for packaging, and it is not a use that can be cut dow: 


easily in a war emergency. More than 20,000 tons of thin sheet 


nd foil are used annually by food processing plants for frozer 


foods bakery products and ready-to cook foods, and this quan- 


tity is expected to double by 1960 
Because these items reduce greatly the work in homes and 
in military kitchens, this metal consumption will have to be 


ORDNANCE 











A 








OPERATORS 





MANUFACTURERS DEALERS 








POWER BRAKES 


st choice 
of the industry 









Perhaps no other group of businessmen is as cost conscious as the In a way it is only natural that Bendix should receive this 







men who make up the great trucking industry. For the difference industry-wide endorsement, for Bendix has an unrivaled wealth of 
between profit and loss in the truck field is mostly a matter of diversified experience in successfully meeting the braking problems 
operating costs. of the industry over the years. 

Therefore, when the truck industry gives overwhelming prefer- That's why, whatever your power braking requirements, it will 
ence to any one product, you can just bet your bottom dollar the pay you to make Bendix—the industry's choice—your choice. 






product of their choice is the outstanding value in its field. 
That's why every segment of the industry—truck manufac- prooucts 
a? INDIANA 
turers, operators, and dealers—agree you can’t beat Bendix* Power BEN D IX DIVISION SOUTH BEND 
Brakes for efficiency, long life, and economical operation. Expert Seles 206 Service: Sends Vsterastions! Division, 205 Last 42d Street, New York 17, WM. ¥. 







wes. 6 6. Per. OF 





BRAKES » POWER STEERING » POWER BRAKING . 
¢ CONSTANT VELOCITY UNIVERSAL JOINTS Bendix 

e HYDRAULIC REMOTE CONTROLS Products 
Division 













A small pebble ina big pond..... 





1014 





Drop a small pebble in a big pond and the ripples created by 
the impact will travel in ever widening circles over the entire 
surface. 

Ordnance is a vast pond and Vulcan is proud that its first 
impact as a small pebble soon reached the farthest bank. 
This is borne out by Vulcan's steady growth and development 
since entering the field of Ordnance as Contract Machine Spe- 
cialists and builders of fine Custom Precision Gages. 
VULCAN'S superior craftsmen and equipment offer you .... 
ENGINEERING — An expertly staffed department to plan and 
design. .... TOOLING — Skilled craftsmen to build efficient- 
ly, accurately and economically... . PRODUCTION — Years 
of experience, covering a highly diversified industrial and 
ordnance field. 

Vulcan is big enough to serve you — yet small enough to give 
each contract, prompt personal attention. 


(Write for Vulcan's Facilities List) 


VULCAN MACHINE CO. 


WAYNESBORO + PENNSYLVANIA 


4 


wWliell / U [leptiace > follCilidsid 


ENGINEERING * TOOLING + PRODUCTION 
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considered in a war emergency as “essen 
tial civilian.” Aluminum Company of 
imerica is installing three additional 72 
inch foil mills at its Tennessee works 
which, with the new mills at Davenport 
lowa, will more than double its capacity 


for aluminum foil by the end of the year 


Aluminum Versus Steel.—The advan 
tages of aluminum over steel for some 
eavy construction work, such as long 
span bridges, has been featured by A atser 
{luminum Chemical Sales, Oakland 
Calif. Aluminum alloys 2014-T6 and 6061 


6 will carry the same load as an identical 


! 1! | 


stec! structural member and will weigh only 
one-third as much as the steel member 
Even applying a greater safety factor 
than is usual for steel, the aluminum men 
bers will save at least 50 per cent in 
eight, thus reducing fal " erect 
ing, and transportatior t Substantial 
savings are made in maintenance costs be 
cause of superior corrosion resistance and 


the elimination or reduction of painting 


In regard to stiffness i 7-inel slum 
num | bean veighing 5.42 pounds per 
foot, has 3 times the moment of it 
ertia of a inch steel | beam weighing 10 
pounds per foot. Thus, with only half the 
weight of steel, the aluminum bean 
stresse due to bending will be less thar 
half those in the steel member 

Phe elastic modulus of aluminun 
recuce tresses caused by inexact fittm 
of member ind also le ens the stre C 
caused by temperature changes in riveted 
member more than compensating for the 


greater thermal expansion of aluminum 
improved inert-gas arc welding, giving 
joint efficiencies from 80 to 100 per cent 
also has favored increased use of alumi 
num for heavy constructior 

Plastic Sailboat A new 42-foot sail 
boat built by /Luria-Cournand, In 


made entirely of plastx The hull weig! 


five tons. Built over a removable wooder 
form, the hull is made of layers of gla 
clot! pregnated witl fmericar ” 
amid Company's Laminac polyester resi 
(40 per cent gla cloth and 60 per cent 
resin and gment). No painting is ever 


needed ind the surfac ¢ 18 easy to keep 


clean 


Improved Battery.—An_ increase in 


plate size without increase in the size of 
the battery is obtained in the new Exide 
industrial storage battert f the Fl 

tric Storage Battery mpany, Philadel 
phia, Pa., by the use of strong and tougl 
polyethylene plastic throughout. including 


tubing and tube sealers. The polyethylene 
encased batteries have high capacity and 
longer battery life 

’. the 


j 


Pipe Armor.—At Corning, N. ¥ 
Corning Glass Works is now pr 


xlucing 
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Whether you make 


—_ 4 


or battleships.. 


look to HARVEY 


for the best in aluminum 


One of the most valuable features of aluminum 
is its versatility. It is strong, light, decorative, 
permanent, and easy to work. The versatility 
of aluminum is more than matched by the 
many ways Harvey puts it to work for you. 
Whether your needs are for large structural 
elements, or small parts Harvey can supply 


them for you. If you need giant-sized forgings 


Making the most 


or extruded shapes for increasing strength, 
improving construction, or reducing weight, 
we'll supply them; or if you need smaller com- 
ponents in the form of extrusions, forgings, 
impact extrusions OF machined parts to im- 
prove your product or reduce your fabricating 
costs, Harvey can help. You'll find it pays, 


when specifying aluminum, to specify Harvey. 


buckles 


Harvey is a leading independ 
ent produc er of quality alumi 
saint J roducts / sfrusions in all 
alloys and in all sizes 


spre ‘ ial 


shapes, press forgines, hollow 


section structurals, rod and 
bar, forging stock pipe tube, 
impact extrusions, aluminum 
screw machine products and re 


Harvey 


similar items in 


lated products is also 
[ roducing 


titanium and steel 


of aluminum 


Harvey Aluminum Gales, inc. 


Torrance, California 


.-- for everyone 


Branches in principal cities 


May-June 1956 














Get YOUR set of A.0.A. Prints 


Lhe Gun Bit 
e J a. One 


By Josep PENNELL 





“The Gun Pit” is one of four attractive Pennell reproductions avail 
able to Ordnance Association members who recommend friends for 
membership in the A.O.A. You can receive Series | of A.O.A. Prints 
(the Pennell lithographs) as soon as four of your recommended friends 
become new A.O.A. members. 

Simply jot down their names and addresses on this form, Then mail 
it to us, We will send to each person, who is not now a member, an 
invitation telling about the aims, purposes and services of the Association. 

Please Print 

Name , oy) 
Address —— 
City, Zone, State _— 

’ 
Name 
Address 
City, Zone, State 

y 
Name 
Address 
City, Zone, State 
Name ; a 


Address . ee 


City, Zone, State pussinihlsitadestenbiegpiditinatiinnabinte 


(Additional names may he listed on a separate sheet) 


Please print your name here so that we may mention your name, and 
also give you credit for the memberships obtained 


Your Name 


Return to: 


A.0.A., 708 Mills Bldg., Washington 6, D. C. 
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an armor sleeve to encase its Pyrex glass 
pipe to give greater strength and hold 
the glass together in case of failure or 
accidental breakage of the pipe. The armor 


consists of a tight-fitting sleeve, 1/16 


inch thick, made of glass fiber impreg 
nated with a polyester resin \fter as 
embling and curing, the sleeve adhere 





tightly to the pipe and will not shatter 
The glass piping is used in chemical plant 
lines to replace the scarce and more ex 
pensive piping of corrosion-resistant al 


loys 


Ductile Armed.—A process for making 
ductile austenitic iron by treating witl 
magnesium in a somewhat similar man 
ner as m making ductile cast tron has 
been developed by the /nternational 
Vickel Company, New York, N. Y. The 
new iron has graphite in spheroidal form 
instead of the flake graphite of regular 
sustenitic iron, but with the added duc 
tility it still retains the corrosion resist 
ance and wear resistance of austenitic 
iron. The tensile strength also is increased 

An iron with 26 per cent chromium, 
20 nickel, and 1 maganese has a tensile 
strength up to 69,000 pounds per square 
inch, elongation 8 to 20 per cent, and 
Brinell hardness of 140 to 180. At a tem 
perature of 1,400 degrees Fahrenheit it 
has a tensile strength of 22,000 pounds 
per square inch. It casts well, and is 
recommended for engine, pump, and furn 


ace castings 


Leather Coating.—A water repellent 
has been developed by Eastman KA odah 
Company, Rochester, N. Y for coating 
leather and textiles that permits water 
vapor, but not water, to pass through, 
thus permitting “breathing” through the 
leather. The material is an acrylic ester 
polymerized with a vinyl. In connection 
with this, it is interesting to note that at 
the beginning of World War II more than 
70 per cent of all shoe soles were made of 
leather, while now only about 35 per cent 
are of leather. Leather has been the time 
honored material for shoes, but it soaked 
up water easily and was not durable 
However, to replace it effectively required 
a water-repellent coating that would per 


mit breathing through the material 


New Lubricants.—Since World War II 
there has been much improvement in 
lubricant both in synthetic chemical 
lubricants and in chemical additives to 
improve the petroleum lubricants. Hooker 
lectrochemical Company, Niagara Fall 
N. Y., is now recommending its Fluoro- 
lube oils and greases as lubricants for 
bearings, valves, and pumps where there 
is exposure to severe oxidation or to 

strong acids and chemicals 


The materials are polymers of trifluoro 
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BOTTOM Lert 

Frequency recording equipment 
plots oscillator stability to assure 
optimum performance of 
ground receivers to be delivered 
to the militory. 


BOTTOM RIGHT 

Before final O.K. new 6185 
Transceivers and 180L Antenna 
Tuners are automatically cycled 
for twenty hours to insure superior 
reliability from the instant 

they are put into actucl use. 
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CREATIVE LEADERSHIP IN ELECTRONICS 


(4 


ew 


reliability 


o 


subject at 


Although the subject of reliability is currently 
attracting great interest among communication 
people, it has always been a basic design 
consideration at Collins. The maturity of 
Collins reliability program is exemplified in 
Collins leadership in supplying military and 
commercial aeronautical customers with both 
ground and airborne electronic equipment 
Maximum reliability is designed into all 
equipment in engineering and is assured 
through manufacture by constant inspection 
and test. Guaranteeing this reliability is a 
well-organized four point reliability program: 


Design Engineering 

Maximum simplicity possible in original 
equipment design. 

Component Evaluation 

Extensive testjng to assist design engineers 
and to maintain control of component use 
Cooperation with suppliers to improve 
component reliability. 


Equipment Testing 

Continual checking during manufacture 

plus endurance and environment final tests to 
assure reliability specifications 


Systemetized Reporting 

Field service personnel channel performance 
data through engineering and manufacturing 
for reliability improvement. 


COLLINS} 


COLLINS RADIO COMPANY 

CEDAR RAPIDS, IOWA 

DALLAS ©¢ BURBANK «© NEW YORK «© WASHINGTON, 8.C. 
COLLINS RADIO COMPANY OF CANADA, LTD., OTTAWA 
COLLINS RADIO COMPANY OF ENG.AND, LTO., LONDON 
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Just a squeeze sets the fastening 
stud in steel or concrete! 


THAT'S HOW SIMPLE IT 18 —a flex of the finger—to anchor fixtures securely 
with the Remington Stud Driver. Off goes the power load, the stud 
is anchored into steel or concrete—straight as an arrow. No predrilling 
or outside power source required! 

You can set both '4” and *,” diameter studs with the Remington 
Stud Driver—up to 6 studs per minute either size. There are 40 
different styles and lengths of Remington Studs to choose from. 
With this one tool, you can take on every stud-fastening job—light, 
medium and heavy-duty—and save time and 
money on every one of them! Get full details 


by mailing coupon below. 






-—— ee ee ee ee ee ee ee ee —— 
1On Industrial Sales Division %5 
i Remington ArmsCompany, Inc. 
i Bridgeport 2, Conn 
i Please send me your free booklet which shows 
how | can speed my job and save with the 
! ' 
i Remington Stud Driver 
I 
i Name eS  — 
4 F UD Firm ae —— 
! Address — 
I 
Leesmweeeeeeeeweeoeoeoeoeoeeea] ow 
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vinyl chloride, varying in density from 
1.88 for the light oils to 2.0 for the 
greases. They are not broken down by 
concentrated nitric acid or oxyget r by 
heats to 300 degre: Centigrad i toey 
are nonflammable 


Colored Aluminum.—Aluminum sheet, 


rod, and extruded shapes in various colors 
that will withstand severe outside weather 
ing is no heing offered |} the 1/umi- 
num mipas f lmerica ittshurel 


Pa \ hard oxide is built up on the metal 


colored with+«dyes, and seale 1 that 
the color is an integral part of the met 
Colors available at present are black 
brown, blue gra\ greet vellow al 
gold 

\luminun castings ilso are being 
offered Bi color hy the Vonarcl liu 
minum Manufacturing Compa Cleve 
land, Oli e castings are finished 
with a colored vitreous enamel that 
more ductile than ordinary procelain ena 
mel. The castings can be machined with 
out chipping the edges of the remaining 
enamel, and welding can be done without 
discoloring the surface 


New Solvent The FE. J. du Pont de 


Wil ‘ 


Vem ur yr { mpany \\ mingtor Del 


now ha i solvent for synthetic resir ! 


lacquer and other uses that is claimed t 
give more concentrated lutions at any 
given vis¢ ity it cha ‘ 
im vise t it! ¢ lids « tent 


lhe material, called Hytrol O, is a cyclo 
hexanone, CGeHwO, a liquid of specific 
gravity 0.9478. with flash point at 129 cd 
grees Fahrenheit and boiling at 314.1 ce 


grees It is not corrosive to meta 


Foreign Technical Data.—The best ar 


ticles from } uropeal technical and 


dustrial journals, translated and digested 
are now available monthly to America 
industry. The Organization for European 
Economic Coéperation, a multigovernment 
agency sect up to stimulate economic 
growth of member nations, will distribute 
its monthly publication, Technical Digests 
in the United States 

It is designed primarily for those inter 
ested in manufacturing and production 
and many of the articles in the periodical 
vhich averages 140 illustrated pages, dis 
cuss new products at d processes devel yped 
hy European manufacturers 

The Department of Commerce throug! 
its Office of Technical Services 18 Cooper 
ating with O.F.E.C. in making this m 
source 4 information known to Ameri 
can industry 

Subscriptions ire 
0.E.E.C. Mission Publications Office, 2000 
’ Street, N. W., Washington 6. D. C. The 


rates are $24 a year or $2.50 per sir gle 














“Nautilus” Atomic Powered Submarine Boeing B-52 “Stratofortress” 








Convair “Terrier Surface-to-Air Missiles 


Convair F-102A Interceptor (» —— » 
: a 
Saving Defense /~— Dollars 


with “American” welded components 










The taxpaying public usually pictures Uncle Sam as 
being a loose man with a dollar, busily throwing our 
cash away with both hands. American industry, serving 
the defense program, will tell you nothing can be 
farther from the truth. On the contrary, the Government 


is running for top honors for sharp-pencil buying. 


Let Amweld's Industrial 
Products Division study 
your problem in circular 
welded components. Better 
yet, send us your bluve- 
prints and then your pro- 
duction con be “well on 
its woy with Amweld.” 
Typical of the Government's conservation program is 
the wide acceptance of rolled and flash welded rings 
as the most economical way to produce circular weld- 

ments for jet aircraft engines, guided missile parts and 


many other products of our military defense program. 


“Value Analysis” is fast becoming a part of American 
industry's buying procedure. For further information on 


ya\ AY | tC R ' oF \ N ring applications write to: 
W E Be) Ni G THE AMERICAN WELDING & MFG. co 


528 DIETZ ROAD ° WARREN, OHIO 





1019 


May-June 1956 

















first amc 
foremost im 


ROCKET 
POWER 





World speed and altitude record holder for 
single stage rockets... RMI rocket powered 
Martin Viking high altitude research rockei. 


Missile boosters and sustainers 
Aircraft powerplants 

Ordnance rocket propulsion 
Special propulsion devices 
Launching and ejection devices 
Auxiliary power units 


Boundary layer control 


Another first in rocket engine design and 
performance .. . Sikorsky HR&S.2 helicopter 
equipped with RMI Rotor Rocket auxiliary power, 


The 
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World speed and altitude record holder for piloted, 
aircraft... RMI rocket powered Bell XI-A. 


Like the high altitude missiles its rocket 
engines have powered, Reaction Motors, Inc. 
has covered a great distance in a short time. 
As America’s pioneer rocket engine producer, 
RMI gave this country its first practical liquid- 
propellant rocket powerplants and has 
engineered many barrier-breaking “firsts” in 


helping to keep our country strong. 


ading Progress trough Research 


REACTION MOTORS. INC. 


Denville, New Jersey 
Affiliated with OLIN MATHIESON CHEMICAL CORP. 
ORDNANCE 




















ROCKETS AND GUIDED MISSILES 


Alfred J. Zaehringer 





Astronautics.—The 3-stage rocket which will establish the 
U. S. earth satellite will use an improved Itking rocket as the 
first stage, a modified Acrobee rocket as the second stage, and 
a solid-propellant rocket as the third stage. The rockets will be 
stacked atop one another and will have decreasing forward di 
ameter 

The length may be about seventy feet with a maximum di 
ameter of about three or four feet. The total launching weight 
may be some five to ten tons. As it now stands, ten or possibly 
twelve satellites will be launched. Launching will take place at 
the Air Force long-range test center in Florida. The range 1s 
now being extended to St. Lucia Island, giving an instrumented 
course of 1,600 miles 

In addition, the governments of the United States and Britain 
are now negotiating for the use of St. Helena Island off the 
African coast some 5,500 miles away from Florida. The St 


Natal, 


Itlas interconti 


Helena location (and possibly stations near South 
America) could also be used for tests on the 
nental ballistic missile 

The earth satellite vehicle will be launched eastward at an 
angle of about forty degrees from the equator. In addition to 
gaining some velocity from the rotation of the earth, this tra 
jectory would allow the satellite to circle over major earth areas 

Estimated probability of attaining a satellite is placed at 
around fifty per cent, and lifetime of the satellite may range 
from two weeks to two months. The exact configuration of the 
actual satellite has not yet been announced, In any event, it 
will be small (20 to 30 pounds), but it will be our first attempt 
Larger ones may be expected to follow 

Missiles.—The big news in missiles has been concerned with 
our long-range program. Our longest-range ballistic missile i 
now the Army Ordnance Redstone with a range now reported 
to be around 200 to 300 miles. The Chrysler Corporation will 
develop an intermediate-range ballistic missile for the Army and 
Navy with a range of about 1,500 miles. Another intermediate 
range ballistic missile is to be developed by Douglas Aircraft 
for the Air Force 

Our intercontinental-missile program is to be intensified by 
accelerated development of the 5,000-mile-range Atlas. Another 
ICBM is to be developed by the Glenn L. Martin Company 
and now carries the designation, WS-107. Two other long-range 


missiles, the ramjet-rocket Navaho 


and the turbojet Snark, are 
both of the cruise variety in various stages of development for 
the Air Force (see photograph on page 957) 

The Navy is increasing its developments in the missile field 
The Tartar missile is to be developed as a 5-inch naval gun 
battery replacement. Talos is a surface-to-air Navy rocket-ram 
jet missile that is also being developed for the Air Force and 


the Army. Accelerated by a solid-propellant booster rocket, the 


ramjet can hit a speed of Mach 2. It bears a strong resemblance 
to the Navy Jerrier missile (see photograph on page 972) 
Recently the Navy conducted Arctic test firings of a 2-stage 


rocket consisting of the Deacon and Loki solid-propellant rock 
ets. Sidewinder is an air-to-air missile which will be produced 
for the Navy by Philco and General Electric 

The Navy has developed a new launching technique for its 
Regulus missile. The missile is mounted on a launching cradle 


May-June 1956 


























es 
LZ 
y a 

















Pyle-National 
Electrical 
Connectors 


a military stondard for 16 years 


With up-to-date facilities to meet the most exacting mili 
tary specifications, The Pyle-National Company is currently 
producing rugged, water-tight pin and socket ond co 
axial combination connectors (2 to 92-pole) for the armed 
services 


Let our experienced engineering staff and our many 


facturing “know how’ solve your connector problems 


Please direct inquiries to: Manager, Connector Division, 
1351 N. Kostner Ave., Chicago 51, Ill 


* Experienced engineering staff 
* Excellent testing facilities 
* Modern quality control 


* Up-to-date factory operations 





THE PYLE-NATIONAL COMPANY 


SIMCE 189) 


CONDUIT FITTINGS LIGHTING EQUIPMENT 
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Rockets and Guided Missiles (Continued) 





which is hooked onto the steam catapult 
system of an aircraft carrier. This process 
eliminates the need for costly launching 
rockets and speeds up the launching. The 
Petrel, AUM-N-2, an air-to-underwater 
missile, is now approaching the operational 
stage 
Meanwhile, a second submarine, the 
U.S.S 
verted to guided-missile use, The SSG-317 


Barnero (SSG-317) has been con- 


will join her sister missile sub, the U.S.S 
TuNNy, in the Atlantic fleet. The Regulus 
missile can be launched by both submar 
ines 

Ihe Army, too, is gaining in missile 
stature. Six Corporal battalions will join 


other units already in Europe. Each 


Corporal battalion has two batteries of 
five launchers each and is composed of 
250 men. The 


Corporal missile is all 


weather and can deliver conventional or 
atomic warheads to ranges of fifty to 
seventy-five miles. The missile weighs 


about 5 tons, is 46 feet long, and has a 
diameter of 2.5 feet 

shed 
Honest 
At a recent firing in Japan, 
within 43 yards of the 
bull’s-eye at a range of 10,900 yards, On 
6,000 pound, 27 -foot long 


missile carried a concrete warhead. Hon 


Meanwhile, the Army has some 


light on the capabilities of its 
John rocket 


the missile came 


this trip, the 


est John also can carry conventional ex- 
plosives or nuclear warheads 

The Air Force has released some spe- 
cifications concerning its Martin Matador, 
TM-6l, missile 
by a solid-propellant booster rocket, the 
[-50 


from an 


Ihe Matador is launched 
Sustaining thrust for cruise comes 
Allison J-33-A-37 turbojet en 
gine delivering 4,600 pounds of thrust 
The missile has a length of about 40 
feet, a wing span of about 29 feet, and 
has a launching weight of about 12,000 
['M-61 costs about $90,000 


each, can fly at a speed of about 650 miles 


pounds The 


an hour at an altitude of over 35,000 feet, 
and has a range of about 600 miles. De- 
1946, and the 


missile first came off the assembly line 


velopment was started in 


in 1952 (see photograph on page 957) 
Another Air 
guided aircraft rocket, GAR-1 


Force missile, the Falcon 
is rolling 
facility in 


off the Hughes Tucson, Ariz., 


larger numbers. Designed for use with 
the F-102, the missile is also to arm new 
models of the F-89H interceptor 

The interceptor will carry three Falcon 
rockets in each The 
Mighty Mouse rockets will also be 


Present Falcon cost is about $25, 


wingtip pod 2.75 
inch 
carried 
000 to $50,000 with the possibility that it 
may soon carry a nuclear warhead. 
Another Air 


Force rocket under devel- 





opment is the Kascal. An air-to-surface 
Rascal, may be used in conjunc 


B-58 


development. The 


weapon 


tion with the B-52 or the super 


sonic bomber under 
unmanned missile is launched some fifty 
to one hundred miles from the target area 
and is guided to the target by the mother 
will make bombers 


plane. This technique 


less vulnerable to both enemy defenses 


and the blasts of nuclear weapons 

Research.—Several new test tunnels 
and ranges are indicative of new weapons 
in the works. The reéntry of interconti 
nental missiles into the atmosphere will be 
half-million-dollar “at 
simulator” at the Ames 
Laboratory, Moffett Field, Calif. (NA 
CA). Another new NACA tunnel is to be 


erected at Langley Fic Id, Va 


studied in a new 


mosphere-entry 


The Lang 
ley tunnel will cost $6.5 million and will 
have a speed capability of Mach 10 

build a new 


Mach 


No other details have been re 


General Electric is to 
wind tunnel which will operate at 
50 to 100 
leased 

firing live 
built by the 


\ new ballistic range—for 


guns and rockets is being 
Cornell Aéronautical Laboratory at Buf 
falo, N. ¥ 

Rocket sled tests are expected to giv 
more information about man’s chances of 
after bail-out from 


survival high speed 


aircraft (see article on page 975) 
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Cold drawn Shelby Seamless Tubes 
provide high strength, low weight 
outrigger struts for B-47 Stratojet 


The landing gear of the 100-ton B-47 Stratojet consists of dual main 
wheels in tandem with single outriggers attached to the inboard engine 
pods. The outer cylinder of each of the outrigger struts is fabricated 
from cold drawn USS Shelby Seamless Mechanical Tubing. 

Shelby Seamless is extremely strong and shock absorbent in propor- 
tion to its weight. Thus, it is ideal for incorporation into landing gears, 
engine mounts, longerons, wing spars, fuselage struts, and tail assem- 
blies. Moreover, with Shelby Seamless Tubing, the basic shape for 
myriad aircraft parts is already made—and each section of tubing is as 
sound as the solid steel forging from which it is pierced. Thoroughly 
uniform and dimensionally accurate, Shelby Seamless Tubing is easy 
to bend, shape, machine and weld. 

Shelby Seamless is produced to exacting aircraft standards, in a wide 
range of diameters, wall thicknesses and steel analyses. For further 
information, or for help in applying Shelby Seamless Mechanical Tubing 
to your design specifications, write to National Tube Division, United 
States Steel Corporation, 525 William Penn Place, Pittsburgh 30, Pa. 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 
(Tubing Specialties) 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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STACK BETTER 





STORE BETTER 


HANDLE BETTER a INSIDE OR OUT 
0 SK yy 
IN ANY KIND OF WEATHER my 




































iit | : 
TOO BIG HH «»-NOTHING TOO HEAVY ve) NOTHING 
- %_S 


TOO DIFFICULT, ALL AT A LOWER TOTAL cosT! ° 
Refer to specification PPP585 


INVESTIGATE WIREBOUNDS NOW! 
Write on your letterhead for: 
[] A Sales Engineer To Call 


_]) What To Expect From Wirebounds (booklet of general 
application) and/or Booklets of Specific Wirebound 
Application To 


(}) Materials Handling, Stacking and Warehousing 
[] Packing and Handling Heavy Loads 


WIREBOUND BOX MANUFACTURERS ASSOCIATION 
327 South LaSalle Street, Room 1163, Chicago 4, Illinois 
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ouTst 
AND DEVELOPMENT 


VERSATILE AND FR 
In PERFORMANCE 


ACCLAIMED BY THE 
ELECTRO 





ELIABLE 


nics INDUSTRY 


TUNG-SOL ELECTRIC INC., Newark 4, 6 + 


SALES OFFICES 


Iver 
© Columbus ° Cu 
— * Detroit * Melrose Park (ill.) * 


City °* Dallas 
Newark ° 











TUNG-SOL 


ELECTRON TUBES 
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Radio And 
TV Tubes 


Semiconductors 





ARMAMENT ELECTRONICS 


Dr. W. S. Carlson 





EMPROVEMENTS and innovations in metallurgy underlie 
many of the important advances made in electronics during the 
past decade. Zone-melt refining of germanium and the precisely 
controlled techniques of alloying employed in the production of 
transistors come readily to mind. Significant progress also has 
been made in the fields of powder metallurgy and ceramics 
Finely divided iron was used experimentally over fifty years ago 
aS a magnetic core material 


} 


Only within the past twenty-five years, however, have source 


of powdered metal and binders suitable for mass production of 


been developed. Familiar applications of powdered iror 


cores 
cores include permeability tuned i-f transformers for radio and 
television receivers. Molybdenum permalloy powder cores, whicl 
exhibit a relatively linear magnetization characteristic and a low 
loss factor, are used in communications 

More recently, ferromagnetic ceramics have become available 
These materials, commonly known as ferrites, are obtained by 
sintering mixtures of powdered iron oxide and other divalent 
metal oxides such as MnO and ZnO. Ferrites, being nonmetallic 
can be prepared to have extremely high volume resistivity. Fer 
rite cores can therefore be operated in magnetic amplifiers at 
high excitation frequencies without eddy current losses. In cor 
sequence of eddy currents, initial (A.C.) permeability of con 
ductive ferromagnetic materials varies inversely with frequency 

Adopting as an amplifier sensitivity criterion that the initial 
permeability shall not be less than half the maximum (D.( 
value, a practical limit for the best nickel-iron alloys in 0.001 
inch tape thickness would be on the order of 100 kc. Using the 
same criterion, the frequency limit for a typical ferrite would 
be >1,000kc. It should not, however, be concluded that ferrites 
will completely displace ferromagnetic alloys either in magnetic 
amplifier or computer applications. Permalloy tape can be rolled 
to <0.0002-inch with reasonable control of magnetic properties 
making it possible to obtain amplifier time constants on the 
order of lu second 

On the other hand, the superior efficiency of ferrites at high 
frequencies is largely offset by lower initial permeability. A 
magnetic core memory element for computer applications should 
exhibit an essentially rectangular hysteresis loop. This implies a 
residual magnetization (Br) almost equal to the maximum mag 
netization (Bm) induced by the switching pulse 

Cores intended for use in an arbitrary access memory matrix 
should yield a squareness ratio Br/Bm close to unity. The more 
nearly this requirement is met, the larger will be the ratio of flux 
changes induced by the read-out pulse as between “stored zero” 
and “stored one” in the core 

Rectangularity of permalloy cores may approach .98 for the 
lowest magnetizing force capable of producing saturation. Pres 
ently available ferrites are not significantly inferior with re 
spect to Br/Bm ratio but require somewhat higher pulse cur 
rents 


. 
F: RRITES also have found application as cores for loop an 
tennas. The voltage developed at a given field strength around 
a loop oriented for maximum pickut depends on the rate of 


change of flux linkages through the loop. By introduction « 


} 


fa 


high permeability body the flux lw kage ts obviously increased 
The basic concept of using a magnetic core to increase the 


effective area of loop antennas built into broadcast-band receivers 
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COMPARATOR-CHECKED 


to insure precision parts 


Threaded cores are checked on an optical 
comparator at 100-x magnification to assure 
exact conformance. Arnold quality control of 
iron powder cores includes the maintaining 
of rigid electrical, physical and dimensional 
specifications unmatched in the industry. 


Write for a copy of Bulletin PC-109 


Contains essential data on processing, control methods, 
applications, types, sizes, suggested use frequencies, 
etc. of Arnold iron powder cores 


ADDRESS DEPT. 0-65 
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IRON POWDER CORES 


to meet your highest requirements 


* FOr QUALITY 
* For OIMENGONAL ACCURACY 


Here are the essential facts to keep in mind about iron powder cores— 
and Arnold. As illustrated above, we make a wide selection of cores, 
from simple cylinders to special cores of complicated That 
includes all standard types and sizes of threaded cores, cup, sleeve, slug 
and cylindrical insert cores you may require: for use in antenna and RI 
coils, oscillator coils, IF coils, perm tuning, FM coils, television RF coils 
noise filter coils, induction heating and bombarder coils, and other low 
frequency applications. Also, a standard series of iron powder toroids is 
being engineered at this time, which will conform to the standard sizes, 
proposed by the Metal Powder Association. ¢ We'll appreciate the op 
let us quote on your requirements 


design 


portunity to supply your needs 


e046 


THE ARNOLD [-NGINEERING (COMPANY 





SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION | 
General Office & Plant: Marengo, Illinois . 
~ DISTRICT SALES OFFICES .. . New York: 350 Fifth Ave. 
tang” 


Los Angeles: 3450 Wilshire Bivd. Boston: 200 Berkeley St. 
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AERODYNAMICS, PROPULSION 
STRUCTURES AND DESIGN PRACTICE 


Sy & A Geemey. dota Hopkins University, @ 1 Decrwe, Pu 
jue Uriverety, ood C WW Gesserer, forme Wooldhige Co 
poor shoe 





cheody published 








Forthcoming 


OPERATIONS RESEARCH, ARMAMENT, 
LAUNCHING (Merrill, Goldberg & 
Helmholz) 

SYSTEMS ENGINEERING, RANGE 
TESTING (Jerger and Freitag) 

SPACE FLIGHT (Merrill, Rosen & Ehricke) 

GUIDED MISSILE DESIGNER’S HAND- 
BOOK (Besserer) 


write for descriptive circular 
or order from 








D. VAN NOSTRAND CO., INC. 


Princeton, New Jersey 
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TAC AN uni shou n with covers re moved plane ua composite model 


78-page road map for jets 


An 800-foot carrier may be as hard to find as a receiver, rugged in its ride-resistance and accurate 

needle in a haystack, when the plane seeking it is to pin-point tolerances 

at 20,000 feet and the time is 0200 hours The manufacture of equipment as impertant 
To make the homing plane a homing pigeon, and complicated as this demands perfection, and 

we build the “ARN-21” TACAN equipment illus nothing less. On the military as well as the home 

trated above. Its 78 tubes and associated compo front, Stromberg-Carlson has long displayed the 


nents add up to a self-contained transmitter and ability to take such problems in stride 


STROMBERC-CARLSON COMPANY Sc 


fe Oivisition orf GCENERAL OVYNANMICSES CORPORATION 


General Offices at ROCHESTER 3.N. Y. 











case history: 


KOPPERS COMPANY 


RECOMMENDS 
NDEROL 





Thorough testing by the Engineering 
Department of the Koppers Company 
resulted in the manufacturer's recommen- 
dation of Anderol Synthetic Lubricants for 
the maintenance of huge Electrostatic Pre- 
cipitators—widely used in industrial gas 
cleaning. Tests revealed that Anderol Syn- 
thetics reduced maintenance cycles and 
servicings for users of the precipitator to 
such a degree that savings of up to $2000 
per year in lubrication costs were attained. 


VERSATILITY, SERVICE 


The versatility of Anderol products ranges 
from such large installations as the Kop- 
pers Precipitators to the smallest of preci- 
sion bearings. Lehigh “custom tailors” the 
lubricant to the job, regardless of the quan- 
tity of lubricant or the scope of the project 
involved. Your lubrication problem will re- 
ceive skilled laboratory attention, upon 
request. 


Address inquiries to— 

Lehigh Chemical Company, 

Dept.5 , Chestertown, Maryland 
Complete list of government 
products, samples and data 





also available upon request 


Lehigh Chemical 


Company 
CHESTERTOWN, MARYLAND 
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RECENT PATENTS 





This department on recent military-industrial patents is being published 


in ORDNANCE to keep our readers informed of the latest developments. in 


these fields. The data are 
Detroit, Mich 


of Patents, Washington 25, D. ( 


S. Patent No 
1955, to 


Aircraft 


Jet Flame Holder.—U 
726,511, Issued December 13, 
Paul A. Pitt 


Company As the altitude increases, the 


Assigned to Solar 


flame front in a jet engine moves further 
downstream. At very high altitudes, com 
hbustion occurs outside the jet engine noz 
zie, thus contributing nothing to driving 


the aircraft forward and causing blowout 


In this invention, these difficulties are 
avoided by employing a secondary flame 
anchoring gutter or flame holder dow: 


stream of the primary gutters, T! 

stabilizes the main combustion, providing 
materially improved performance at hig! 
without performane 


altitudes impairing 


at low altitudes 


Underwater Blasting Detonator.—U. S 


Patent No. 2726602. Issued December 
13, 1955, to Clyde O. Dams, Harold A 
Lewis, and George A. Noddin. Assigned 


du Pont de Nemours & Com 


to E, 1 


pany: Relatively insensitive blasting ex 


plosives may be used for underwater 


blasting by means of the detonator de 


ribed. The detonators are pressure-sens! 


tive; t¢., they collapse under pressure 


\n ignition charge contained in the det 
a result of the 


onator becomes ignited as 


impact of the collapsing walls. A high 
velocity, high-density detonating explosive 


base charge within the cap ts brought to 


explosion by the ignition charge by way 


of a 
Thus, 


compressed intermediate charge 


when one explosive charge placed 


near other explosive charges is detonated 
by an electric blasting cap, the other pres 


} 


sure-sensitive detonators collapse and also 


detonate 


Pyrotechnic Composition.—lU. S. Pat 
ents Nos. 2 Issued 
December 13, 1955, to Raymond H. Heis 


kell: These patents relate to dark-burning 


26,943 and 2726944 


nonflash igniter compositions adapted to 


ignite the tracer compos.tion in a projec 
, 
tile. The 


location of the gun firing the 


object is to avoid revealing the 
projectiles 
as well as to avoid confusion when aiming 
1 gun by observatic “ the tracer streak 
have 


tisclosed which 


No. 2,726,943 


The compositions 


this effect are as follows 


compiled by 


Cops of patents may be obtained from the C ommisstoner 


Melvin Nord, patent attorney, 


at 25 cents each.—Tue Epitors. 


up to 10 per cent lubricant, 10-75 per cent 


manganese, the remainder being cupric 
oxide, barium peroxide, antimony pent- 
oxide, lead dioxide, or lead chromate; 


No. 2,726,944 


30-90 per cent barium peroxide, the re 


up to 10 per cent lubricant, 


mainder being chromium monosulfide 


chromium tetrasulfide, or selenium sulfide 


Jet Stability —U. S. Patent No. 2721, 


045. Issued October 18, 1955, to Willard 


R. Custer: The object of this invention is 


to improve the stability of jet-propelled 


aircraft during the critical periods of 




















Fig. 1. Extendable channel in jet intake. 


takeoff and landing. It is accomplished by 


providing an extendable Custer channel 


mounted in the leading edge of a jet tube 


in the fuselage, as shown in Figure 1 
Drag Reduction in Missiles.—U. S 
Patent No. 2727706. Issued December 
20, 1955, to Louis F. Heili 
Northrop lircraft.§ Ine 


issigned ti 
It is well known 


that the surface contour of an aircraft for 


maximum efficiency and minimum drag is 


different at low and high speeds. The 


rounded leading edge is best for take-off 


and low speeds, while at speeds in the 


supersonic range a sharp leading edge is 
desirable. In the case of guided missiles, 
where no safe landing problem exists, it is 
possible to convert a rounded leading edge 
to a sharp leading edge during flight. Ir 


the patent, a member such as a wing se« 


tion or the lip of the air intake is pro 


vided with a permanent surface with a 


sharp leading edge. This permanent cor 
tour is modified before flight by an over 
lay which temporarily maintains a rounded 
During flight, as the 


leading edge temp 
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Accurate... 
to Seconds! 


PRATT & WHITNEY 
Precision 
ROTARY TABLES 


a 


BASIC TYPES 


Like the timer’s stop watch, Pratt & Whitney Rotary Tables 
are accurate to seconds . . . seconds of arc, that is! And they're 
built for ruggedness and stamina too. They'll help you eliminate 
expensive jigs and set-up changes on difficult, precise machining 
jobs year after year. Ideal, too, for reliable inspection and circular 
indexing. 

Featured here is the latest in this advanced line the new 
42” Plain Rotary Tables WITH AUTOMATIC INDEXING 
Work is automatically positioned to any desired angle by means 
of easily set dogs. Initial and repeat settings are made with the 
same dependably high accuracy. 

Now ... Pratt & Whitney Rotary Tables can also be furnished 
with indexing control by numerical data 


WRITE FOR COMPLETE INFORMATION .. . ask for illustrated 
circulars fully describing P&W Precision Rotary Tables. 


PRATT & WHITNEY COMPANY 


iN CORPORATE D 


38 Charter Oak Boulevard, West Hartford, Connecticut 


Direct Factory Representatives in Principal Cities 


MACHINE TOOLS . GAGES . CUTTING TOOLS 











¥ . “eT 
ma, ; 24 
Mig ’ 
“ io Py 
iJ /—_ 


metal, plastic boxes 


The first practical answer to in-plant print- 
ing of completely assembled boxes—large 
and small-—this machine is now effecting 
huge savings in ordnance plants through- 
out the country. The MARKOPRINTER ma 
chine prints all identification copy and 
changeable dates, weights, lot numbers on 
all four sides and top of boxes simultane- 





PRINT YOUR BOXES AS YOU PACK’EM 





aie 
Gottscho MARKOPRINTER machine prints wood, 


on the production line 


ously ... automatically . . . as part of the 
packing operation. Works on all kinds of 
boxes—with or without rope grabs, cleats, 
wire straps, etc. Eliminates labor cost for 
marking, and supply problems; reduces 
unit cost of boxes, inventory and space 
requirements. 


Write for full details today 





pte 


In Canada: RICHARDSON AGENCIES, LTD., Toronto & Montreal 


Automatic 
ADOLPH GOTTSCHO, INC. | Production-Line 

CODING, MARKING 

MACHINES 





automation 





serving e 


sound 
engineering 


lies behind every 


program. Pioneer 


has a quarter-century of 
experience with both. 
) No obligation if you'd 


‘ like to know more. 


ENGINEERING 


& MANUFACTURING CO., INC. 
Telephone TWinbrook 3-4500 


19654 John R Street 
Detroit 3, Michigan 
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erature increases due to aérodynamic heat 
nig, the overlay becomes detache be 
cause Of the meiting or softening of the 
overlay material Lo t or 
certaml waxe ire rece mended for the 
overlay 


Cargo Helicopter Team.—l’. S. Patent 





J ‘ 

Ka ! / ‘ ! j 

retar j ‘ mbiect t 
thu vent t 1 teamit ! 
t or r " i ‘ ter t 
get lhe se er ed tal lifting 
capacit equired t Y a that are 
ton i ! i t 1] 
A limited t of fle i { relative 
motion of the elicoptet wit re ect tk 
eacl ther ermitted ft . ate 
for peculiariti of eac fil t 

Flight-Control Apparatus. [ Pat- 
ent N j / wad r 13, 
19 f f ert H 
(,oddard | med im 
part? the Das ind 
Florence ‘ enheim 
Foundation: Four aux ' 
iliary combustion 
chamber are t ided | 
for steermg a ro ket- 7 


propelled ircraft. Two 
of these 20, 20a are 
hown in Figure 2, the 


heing m a \ 


other two 


perpendicular plane 
(sasoline ind oxygen Fig, 2 
lines 25 and 26 lead to each of the aux 
iliary jets. Valves divert the flow of fuel 
and oxyget to on or another of the 
jets 22 as desired, thereby steering the 
rocket. The valve are operated throug 
flexible bellows by meat if " ‘ 
Magnetic Torpedo Catcher. ! Pa 
nt > 192. Issued ‘ ‘ 
1955, to Harry H. Hoke, Jr hi 


vention provides a safety device for ve 


sels so that, in case of a torpedo attacl 
the torpedo can be trapved until the 
ergy of its propelling motor is used 
and it ther allowed to drop back t 
the sea to ink The torpedo caug! 
and held at points outside the area of t 
detonating in in order to prevent explo 
mr The « ential element t the 
tion are an impact or arresting member 
and diverting. members. The upper men 
ber functions also as a platforn 

The t erting members and the 
hull constitute the three sides of a tri 
angular ou Uy ! whi ire placed a 
number of tandem propeller Below the 
platforn member 1s a cor i ft the 
purpose of which ts to house « t 
nets The n ignet ire sO arrange that 
they tet cause e ft ‘ ili 
itself as shown, and eventually to roll 


the platform into the sea 
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Our staff of 400 engineers is at your service for any 
project, large or small. Here's what we offer: 


¢ Research and development, including analysis of 
materials, methods, machinery Operations, surveys 
and analytical reports. 

¢ Design, construction and installation of forging 
presses, extrusion presses, powder metal presses, 
precision deep drawing presses, rolling mills—in 
fact, any equipment for metal forming and processing. 
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LOEWY-HYDROPRESS 
BALDWIN-LIMA-HAMILTON 


DIVISIONS: Austin-Western *« Eddystone « 
Electronics & instrumentation « Hamilton « 
Lima ¢* Loewy-Hydropress 

Pelton « Standard Steel Works 





how Loewy-Hydropress engineers can help you 
... from plans to full scale production 


¢ Planning and erection of complete plants, including 
plant layout, structures, material flow and handling. 
We write specifications and take entire responsibility 


for procurement. 


Whether you require only preliminary consultation on 
an idea, or a complete “turn-key” job, you can depend 
on Loewy-Hydropress. For a copy of our 
bulletin L-144, write to Department 563, 
350 Fifth Avenue, New York 1, N. Y. 






* Madsen °¢ 
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OF DESIGNING 
AND BUILDING 


SPECIAL MACHINERY 
@ Actna has been active in Ord- 
nance work continuously through war and 


peacetime. Our policy is not to build up a 
heavy load of Ordnance work but to do our 
share for the country, We want to keep our 
facilities in trim and our personnel informed 
and trained so that we will always be ready 


when needed. 


Example of current Ordnance work—the 
Skysweeper. Production of this weapon has 
been continuous at the Ellwood City, Pa., 
plant since 1950. 


AETNA*STANDARD 


THE 


AETNA-STANDARD ENGINEERING COMPANY 


General Offices: Pittsburgh, Pa. Plants: Elwood City, Pa., Warren, Ohie 


CONTINUOUS GALVANIZING LINES + CONTINUOUS ELECTROLYTIC TIMMING LINES 
SIDE TRIMMING AND SHEAR LINES AND OTHER FINISHING EQUIPMENT + CONTINU- 
OUS BUTT WELD PIPE MALS + SEAMLESS TUBE MULLS + ORAWBENCHES AND 
OTHER COLD DRAW EQUIPMENT + ROLLS AND CASTINGS + EXTRUDERS” MULLS, 
PRESSES FOR RUBBER AND PLASTIC 
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Reviews in this issue by: 





Carr. U. S. Brapy, Ja., U.S.N., program director, guided missil 


and electronics, Planning and Progress Division, Navy Bureau 
of Ordnance, Washington, D. ( 


Cor. Georce S. Brapy, consulting engineer, author, editor, Wash 
ington, D. € 


Dr. James B. Epson, consultant on electronics, Research and 
Development Division, Office, Chief of Army Ordnance, Wash 
ington, D. € 


FP. W. Foster Gieason, military historian, ordnance analyst 


editor, Washington, D. ¢ 


Punswere W. Newton, deputy chief, quided-missile section, Re 
search and Development Division, Office, Chief of Army 


Ordnance, Washington, D. ¢ 


Bric. Gen. Tromas K. Vincent, U.S.A., Ret., artillerist, engi 
neer, author, Washington, D. C. 





Guided Missiles in War and Peace. By Nels A. Parson, Jr 
Cambridge, Mass.: Harvard University Press. 161 pp. $3.50 


In these days of public debate and promotional publicity on 
guided missiles the vast majority of the audience, military and 
civilian, including the debaters and publicists, are at a loss to 
understand the terms with which they are confronted 

Major Parson has dipped into the mass of data available or 
these fascinating weapons and has produced a very readable 
hook. While the nontechnical reader may bog down momentarily 
in a few spots, these pass quickly without discouragement 

The book is an excellent combination of historic background 
military applications, and a glance into the crystal ball of things 
to come, including a trip to Venus 

On one subject the author seems to struggle with his cor 
victions. Early in the book he states, “There will always be a 
need for piloted aircraft. No mechanism can duplicate the 
ability of the human being to reason and to use good judgment 
But before the book is finished there is a distinct impressiot 
that the surface-to-air missile will outdo the piloted interceptor 
and that the surface-to-surface missile offers many advantages 
over the manned bomber 
This situation does not exist today, but when the same amount 
of time and effort has been spent on missiles as has been put to 
bringing combat aircraft to their present state of high perform 
ance, it seems mevitable that the missiles will forge ahead 
For any one wanting a short and pleasant course in guided 


missiles, Major Parson has prepared the text.—U. S. Brapy, Jr 


Night Raider of the Atlantic. By Terence Robertson. New 
York: E. P. Dutton & Company. 256 pp. $4. 


Ti German bid for sca superiority was based on her sub 
marine tactics. The daring commander of U-99, Otto Kretsch 
mer, evolved unusual tactics in combat with his U-boat and 
was the first of that small group which sunk 250,000 tons of 
Allied shipping. Each exploit is covered in some detail, and the 
descriptions of the close brushes the U-99 had with defeat are 
vividly told 

The gentlemanly actions of its commander and crew are not 
keeping with the usual picture one gets of the Germar oppon 


(Continued on page 1036 
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Foster Wheeler’s exceptional facilities for 


| HEAVY FABRICATION 


can solve your toughest forming, machining 





and welding problems 














This huge, 8000-ton hydraulic beam press easily per- 
forms bending and forming operations on steel plates 
up to 9 inches thick and 39 feet in length 

4 aaeeanh 





Here, on one of the largest double housing planers in 
the country, welding grooves are machined in one half 
of a cylinder for a large pressure vessel, 


Twin arc automatic sub- 
merged arc welder joins two 
longitudinal half shells for a 
6-inch thick pressure vessel. 





With four large and exceptionally well equipped plants — 
at Carteret, N.J., Mountaintop, Pa., Dansville, N.Y. and St. 
Catharines, Ontario — Foster Wheeler offers a unique fabri- 





cating service to industry. High-pressure vessels, heavy-wall 
pipe and unusual weldments to Code requirements and be- 
yond, as well as your lighter fabrications, can be produced 
by the most modern and ef- 
ficient methods, with sub- 
stantial savings in time and 


cost. 
For More Complete Information on Foster Wheeler fabricating fa- 


cilities, send for your copy of our new, 20-page Bulletin No. GS-56-4. 
Foster Wheeler Corporation, 165 Broadway, New York 6, NY. 


FOSTER ((] WHEELER 


NEW YORK « LONDON « PARIS «+ ST, CATHARINES, ONT. 
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The Nike needs accurate fins<.. 


4 


Tue Nike—deadly ground-to-air guided missile—requires fins that are 
light, strong and accurate 


Kaiser Aluminum forgings meet the rigid specifications on all counts, with 
a surface finish so satisfactory that no machining is necessary! 


These are the dimensional tolerances and surface finish requirements for 
the fin: 


DIMENSIONAL TOLERANCES SURFACE FINISH 
Mis match 04” Max hicknes 1/32” to base SRM 
Length e1i/x Angular ©1/2 er 4 r to base SO RM 
Width t1/x Straightness ‘ 








Kaiser Aluminum Forges them! 


Extremely complicated parts can be forged by Kaiser Alu- num & Chemical Sales, Inc., General Sales Office, Palmolive 
minum to close tolerances, with smooth surfaces that need Bidg., Chicago 11, Illinois; Executive Office, Ka 


no costly finishing Oakland 12, California. 


If you have a part that must be light and strong, with close 
tolerances, think of Kaiser Aluminum forgings. 


be e 
A Kaiser Aluminum engineer will be glad to help you at 
no obligation 


For complete information, contact any Kaiser Aluminum 
sales office listed in your telephone directory. Kaiser Alumi setting the pace—in growth, quality and service 
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ent but conforms to the customs and prac- 
tices of navy world over 
Chis book, like 


would indicate that the 


mien the 


many now appearing, 
vanquished pro 
duced many individual heroes but that the 


Allies were led by 


formists, with fe 


otheers who were con 


exceptions, One won 


ders where the stories of the exploits of 
our American and Hritish naval com 
manders are hidden 

Neverthel t hook, with its pref 
ace by dm r (seorge Creasy, is 


library and 


piace im ones 


worthy of a { 


conta a tascmating § story THOMA 


K. VINCENT, 


Sy 


Electrons, Waves, and Messages. | 
John Kk Ne Ww York 
House. 318 pp. $5. 


Tis hook invite active 


ti pation 


Pierce Hanover 


“reader par 


through the experience of 


scientific thought m terms of imple 


mathematical expressions, The author 


first algebra 


Halfway 
Maxwell's Wonder 


explains the rudiments of 


and of Newtonian mechanics 


through the book, in 


ful Equation he is casually explaining 
and using contour integrals and partial 
derivatives 

The whole thing is made so insidiously 


simple that a serious-mi 
begin to comprehend ane 


Maxwel 


without ever discovering that he isnt sup 


sient might 


think in terms of equations 


posed to do such things! 


After a lively survey of modern elec 
tronic concepts and devices, Pier weeps 
on to the domain of information theory 
4 chapter on “The Unexpected” describe 
the use of statistics to generate English 
pros and to compose authorle music 


Examples 


' 
cluded 


and simple instructions are in 

The final chapter, “The Futur 
out that we must not be fascinated by our 
own extrapolations of the pre 
mie x pected 


learn to expect the 


book 


must 
prinkled with that 


The whole 


mighty mixture of stardust and algebra 
which is the spirit and discipline of en 
gineering cence It can bring leasure 


and profit to all who want a clear, inti 


into the electronic world 


miate giinypse 

Epson 

The Birth of the Bill of Rights. By 
Robert Allen Rutland Hill, 
N, ¢ The University of North Caro 
lina Press, 243 pp. $5. 

Bec 


new 1 trv 


( hapel 


ARATIONS of rights 
\merican Colonies previous to 


1776, 


vere not 


the | uti but from when the 


Rights was adopted. to 


Federal Bill of 


Virginia Bill of 
the final adoption of a 
Right 1/91, there vas a long wordy 
strugg| to ensure protection of the per 
sonal right t the power 


of the Government nature 


ot that ts er ent might be 

In France, Francois Rabelais had writ 
ten that the rt ire ke cobwebs, 
cat ing and destroying the mall flies but 
being broken and stretched by the big 
beetles 

(ne thing that perhaps is not too well 


appreciated today is that the Americar 


Colonist vere not merely fighting to 
free themsel ve trot the rule of a king 


The founding fathers of the American Rx 
determined that they would 


public were 


free the people forever from the arbitrary 


injustices that were then characteristx 
of Eure pean court systems 

The State conventions looked upon a 
bill of right more fundamental than 
a constitut | North Carolina the 
delegate vere pecifically enjot ed to 
seck a hill trict conformity with the 


maxim that the people are the source of 


all power al to expre rights of the 


which could never be enfringed by 


people 
any constitution in any future tin 


book ha 
speak to the 


The author of this made the 


men of 1776-1791 live and 





VV. HOLLANDSE 
SIGNAALAPPARATEN 


Hengelo (O) 


fully automatic radar 


fire control equipment 
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WE WERE THERE! 


Teme -a' 4-1 aa -let-lal @eal-llelmm-lellelesleliia— 
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Mexican Road Race 


1954—Lincoin, Ist and 2nd places. 

1953—Lincoin, Ist, 2nd, 3rd, 4th, 
7th, 8th and 9th places. 

1952—Lincoin, Ist, 2nd, 3rd and 
4th places. 





Stock Cer Races 
1955—30 races won by Chevrolet, 
5 races won by Ford 
Thunderbird. 
1954—24 races won by Hudson 


Hornet. 
1953—47 races won by Hudson 
H ft. 





Mobilgas Economy Run 

1955 Sweepstakes Winner— 
Studebaker. 

1954 Sweepstakes Winner— 
Studebaker. 

1953 Sweepstakes Winner—Ford 6. 

1952 Sweepstakes Winner— 
Mercury. 


~ 


5 JAZ 
1c <7 yi 


Pike’ s Peak Climb 

New world record set September 9, 
1955, by Zora Arkus-Duntov driving 
a 1954 Chevrolet. Time 17 minutes, 
24.05 seconds. 








Durability Run 

25,000-Mile Durability Run in 238.77 
hours total elapsed time for an aver- 
age speed of 104.7 MPH estab- 
fished by a Packard Patrician. 
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Spicer Products were there...helping 
to establish new world's records! 


Since 1904 .. . when Clarence W. Spicer adapted the first universal joint to automotive 
needs .. . Spicer Products have helped set many new performance records, and have 
helped establish new standards of motor vehicle value in America's greatest industry. 


In each new model year, original Spicer designs or cooperative developments serve to 
increase power transmission efficiency, through engineering excellence and quality of 
manufacture. 

No matter what type of automotive vehicle you make... no matter what type of power 
transmission design you need ... Spicer engineers and Dana resources can serve you well. 


uP B ip 








DANA CORPORATION Toledo 1, Ohio 


SPICER PRODUCTS: TRANSMISSIONS + UNIVERSAL JOINTS + PROPELLER SHAFTS + AXLES « TORQUE CONVERTERS 
GEAR BOXES + POWER TAKE-OFFS « POWER TAKE-OFF JOINTS © RAIL CAR DRIVES « RAILWAY GENERATOR DRIVES 
STAMPINGS « SPICER ond AUBURN CLUTCHES « PARISH FRAMES « SPICER FRAMES 
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ATLAS 
Precisioneers 


“HUSH-HUSH”’ 
Assemblies for 
THE 


FALCON 


@ NO HIDING place “upstairs” 
for enemy bombers with The 
Falcon on the hunt, This newest 
uided missile is being produced 
or the U.S. Air Force by Hughes 
Aircraft Company. 

Some of the “innards’’ of this 
bird of prey are ATLAS-Pre- 
cisioneered and classified ‘“‘con- 
fidential.”’ But there’s no secret 
as to how ATLAS can help you 
develop parts and assemblies 
from pilot stage to production 
efficiency for radar . . . sonar sys- 
tems... computers... correctors 

_ all types of electro-mechanical 
devices. Just bring your designs 
to ATLAS. At your disposal on a 
job basis are our men, equipment, 
techniques; a prototype is turned 
over to you for volume produc- 
tion 

When war or peace demands a 
product, call on ATLAS Pre- 
cision Products Co. (div. of Pru- 
— Industries), Philadelphia 
24, 

thon for thooklet, ‘Precision- 
eering Electr@ mechanical Equip- 
ment.” 








“i 


es 


‘ATLAS 


= QUati ity 


ATLAS 


17) CC/IS/ION Produchrs Is 
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present generation. One need not be a 


and understand this book 
of South ( 
‘it 1s essential to a Republic to 


law yer to read 


Christopher Gadsden arolina, 
said that 
Their 
book 


hecause of 


have its laws plain and simple.” 


arguments as brought out in this 


vere plain and simple and 


their simplicity, were very forceful 
In these times, when such a vast pro 
portion of the population of the world 


compelled to live under the control of 


government without the protection of 


bill of rights, and when so many mis 
guided people seem desirous of increasing 
the power of government, it is more than 
ever necessary that we have an under 
tanding of the arguments which the 
founders of this Republic made so clear 
Every American should read this book 


Georce S. Brapy 


The Web of Victory—Grant at Vicks- 
burg. By Earl Schenck Miers. New 
York: Alfred A. Knopf. 320 pp. $s. 


Uk SPITE the spate of Civil War books, 


every (if it is a wood one) offers 
i fresh 
on a conflict which is being 


he fore 


highly 


new one 


viewpoint and more information 
studied today 
is of real value 


Written in a 


as never This one 


and it is readable 
style gossipy. But 
that the 
run on gossip?’ 


lack 


but three and 


news t seems 


quite 


can it not be truthfully said 


War 


Possibly its 


Civil was largely 


weakest point is the 


of adequate maps; there are 


these are not very detailed nor do they 


cover quite enough terrain. The primary 
purpose of the author has been to Rive a 
tudy of General Grant's character, es 


Vicksburg is surely 


prior to this it was 


pecially its growth 


the proper choice, for 


unformed: afterward it changed but little 


(Grant's fight against being shackled by 


“hiwher authority” was as important to 


his task as was his fight against Pem 
and Johnston. He 
Much 


subordinates. He did 


herton won it, and thus 


the campaign light is shed on 


(srant’s much to 


Sherman from a nervous wreck to 


change 
1 victorious leader, and his patient hand 
wid quiet disposal of the egregious 
helped 


future 


| ie 
MeClernand 


| nh oln decide 


probably President 


on Grant for work 


Ordnance is far better recognized by 


numerous notes and details than in most 
history. It can be 
fresh, brief 


campaign 


volumes of military 


highly recommended for a 
view of the 
back of the 


Foster Gi FASON 


and entertaining 
which broke the 
F. W 


Confederacy 


Men, Rockets, and Space Rats. By Lloyd 
Mallan. New York: Julian Messner, 
Inc. 335 pp. $5.95 


THe 


author is an aviation enthusiast 


wife as a teammate, turns 


out dramatic The research for data 


on which this book is based was terrific 


prose 


involving thousands of miles of travel 
endless interviews, and the searching ques 
cross-examining of many 
Out of 


story of the accomplish 


tioning and 


sometimes reluctant witnesses 


has evolved the 


ments in rocket development, all devoted 


to the 
sible 


idea that space flight may be pos 


and outer space may be conquered 
by men from this old earth of ours 
built United 


States Air Force and the principal partici 


It is a story around the 


thes« 


many-angled facets of the 
activity. The 


pants im 
flight 
light-brust 


space past is given the 
treatment, the 


and the 


present 1s 
treated fully future is unhesitat 
ingly painted broadly in glowing colors 


The book is Their 


particular of en 


built around people 
achievements and fields 
deavor are woven into chapters, each of 
which could be expanded into a book, hav 
ing intriguing titles such as “Faster than a 
Shriek !” 
“Monkeys and 


Star.’ 


Blossoms and \érobees,” 


Space Rats,” and “Listen 
One finds that 
exploits of men like 
Stapp, Maj. “Chuck” 
and others 


Gen. T. S 


ing to a such are 


woven around the 
Lieut. Col 


Yeager, Dr 


John 
John Evans 
The foreword is by Lieut 


Power, Commander, Air Research and 


Development Command An excellent 
and space terms 


book—T. K 


glossary of aérodynami 
and 
VINCENT 


an index complete the 


Aircraft Gas Turbines. By C. W. Smith. 
New York: John Wiley & Sons, Inc. 
448 pp. $8.75. 

For over thirty years an engineer and 

staff of the 
and for the past ten 


educator on the General Elec 


tric Company years 
professor of aéronautical engi 
neering at New York 


Smith brings to the subject considerable 


adjunct 
University, Dr 
experience in the theory and practice of 
aircraft gas turbine engineering 

Addressing itself mostly to the practic 
graduate student 


this 


ing engineer and the 


with emphasis on theory volume 


carefully avoids the lengthy descriptive 


material that technical progress quickly 


makes obsolete. It is a coherent, logical 
and concise presentation of the aérody 
namic, thermodynamic, and mechanical 


fundamentals of jet propulsion 

The first chapters of the volume cover 
of the 
flow 


recourse to any but the 


the basic aspects gas-turbine cycles 


gas dynamics, and theory without 


simpler mathe 


matical tools. The second and main part 
contains an exhaustive treatment of the 
propulsion system: intake and exhaust 


d axial-flow 


centrifugal a1 compressors 


the turbine ind the combustion chan 
her 
The final chapters include some cle 


ments of power-plant performance analy 


sis, control and accessories materials, and 
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at PATRICK AFB Missile Test Range... 















Guidance grows constantly both as a concept and as a practical reality 
under the expanded long range missile program at Patrick AFB Missile Test Center 
With a flight path aiming down the entire length of the 

West Indian Island chain into thousands of miles of open sea beyond, 

this installation provides at once distance and the essential opportunity for 
constant observation and contro! every step of the way. Here, too, is 
the proposed launching site for the first U.S. experimental satellites 


Naturally, Reeves is proud of the fact that at the launching sites and at every one of 
the “way station” contro! and observation points, our Precision Radar 
Instrumentation Systems and Equipment play their part in this unique installation 


Reeves’ impressive background of experience as a pioneer in the fields 

of missile and aircraft guidance, precision instrumentation, radar, gunfire control, 
servo-mechanisms and computer systems of every type, equips our engineers 

to work well with those who are reaching beyond today's horizons. 








INSTRUMENT CORPORATION 


of America 





Reaves 


A Subsidiary of Oynamicse Corpoeratien 
215 East Gist St., New York 26, N.Y. 
6RVS6A 
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Service, plus Quality, makes EVAPORATED 
first choice for optical coatings and mirrors 


necessary 
optical coatings available. Send for 





Modern instruments require pre- 
cision mirrors and optical parts to 
obtain maximum accuracy. Evapo- 
rated Metal Films, pioneer in apply- 
ing optical coatings to glass surfaces, 
has the knowledge and experience 


to produce the finest 


a free booklet describing various 
Evaporated coatings, beam splitters 
and optical filters. 


__ EVAPORATED METAL FILMS CORP. 


Ithaca, New York 











better, faster, at lower cos? ... 


with the Meer f mernop 


Markem machines are helping ord- 
nance installations save time and 
money in their marking operations, 
The Series 55A shown manually or 
automatically receives, prints and 
ejects projectiles 75 mm through 105 
mm, or other cylindrical objects up to 
10” in diameter, weighing 5 to 100 
pounds, Typical 565A features include 
quickly changed printing elements. .. 
removable inking-printing unit for 
easy access in corveyor line set-ups; 
self-contained electric drive; explo- 
sion-proof equipment when required. 
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MAKE YOUR MARK 






Find out how the Markem Method— 
the right machine, type and marking 
compound—can help you make your 
mark ... better. Write for full details, 


MARKEM MACHINE CO., 
Keene 9, New Hampshire 








Book Reviews (Contd.) 





installation. A selective bibliography is 
added. The book somewhat suffers from 
the lack of numerical examples and no 
problems are given 

In summary, the volume is a well 
rounded and clear introduction to gas 
turbines, containing a great deal of in- 
formation never before assembled in a 
It is the latest addition 


PHILIPPE 


book of its size 
to the General Electric series 


W. Newton 


BOOKS RECEIVED 


Across the High Frontier: The Story of 
a Test Pilot, Maj. Charles E. Yeager 
USAF. By William R. Lundgren 
New York: William Morrow & Com 
pany. 288 pp. $3.75 

Aircraft Today. Edited by John W. R 
Taylor New York 
Library. 96 pp. $4.75 

Antigalling Coatings and Lubricants 
for Titanium. Titanium Metallurgical 
Laboratory (TML) Report No. 3, 
February 24, 1956 Ohio 
Battelle Institute. 54 pp 
NP 

ASTM Specification for Steel Piping 
Materials. Prepared by ASTM Com 
mittee A-1 on Steel. Philadelphia 
American Society for Testing Ma 
terials. September 1955. 432 pp. $4 

Beta Transformation in Titanium Al- 
loys. TMI Report No. 25. December 
5, 1955. Columbus Ohio Battelle 
Memorial Institute. 142 pp. NP 

Effect of Hydrogen on the Properties of 
Titanium and Titanium Alloys. TMI 
Report No. 27, December 27, 1955 
Columbus, Ohio tattelle Memorial 
Institute. 84 pp. NP 

Farewell to Boom and Bust. By Henry 
Kimball Loud. New York 
Press. 170 pp. $2.50 

Flow Properties, Deformation Textures, 
and Slip Systems of Titanium and 
Titanium Alloys. TML Report No. 30 
January 31, 1956. By F. C. Holden, D 
N. Williams, W. FE. Riley, and R. I 
Jaffee. Columbus, Ohio: Battelle Me 
morial Institute. 108 pp. NP 

History of the Croatian People. By 
Francis R. Preveden. New York: Phil- 


Philosophical 


Columbus 


Memorial 


Pageant 


osophical Library. 96 pp. $7.50 
History of the United States Naval 
Operations in World War II. Vol. 9 


By Samuel Eliot Morison. Boston 


Atlantic-Little, Brown & Company 
413 pp. $6 
Institution of Mechanical Engineers, 


Proceedings of the Automobile Divi- 
sion, 1953-1954. London: Published by 
the Institution. 151 pp. NP 
Kill or Get Killed. Manhandling Tech 
niques for Police and the Military. By 
Lieut. Col. Rex 
Military 
Company. 332 pp. $3 


Applegate. Harris- 


burg: Service Publishing 


ORDNANCE 








EVER SEE A KITCHEN 


without one or more of them? 








MEAT SAW MIXER PEELER 
Model 5313 Mode! 1-800 Mode! 6115 


onaniittatil & ee 
Hobart 


The World's Largest Manufacturer of Food, 
Kitchen and Dishwashing Machines 


suSsiness. 


city 


...» And ever wonder why? 


There are as many reasons as 
kitchen operators you talk to. But 
every one of them adds up to 
many reasons for you. Here's why 
you see one, many, or a//-Hobart 
installations everywhere! 


THE DESIGN—Hobart leads the 
industry in cleanness and design-—in 
rugged, plus-powered performance 
For over a half-century, Hobart has 
consistently worked with the food 
service industry to produce the ma 
chines you tell us that you need 


FULL-LINE SATISFACTION 

Hobart can completely outfit you 
with food, kitchen, bakery, and dish 
washing machines—plus food waste 
disposer units. You plan installation, 
finance and service through a single 
source. Widest choice of models and 


capacities 


THE GUARANTEE—Al! Hobart 
products are guaranteed by Hobart 
and this guarantee of quality has 
stood as the industry standard since 
before the turn of the century 


THE SER VICE— Hobart service is 
as near you as your nearest Hobart 
representation—and that is nation 
wide; in fact, world-wide 


That's what your colleagues tell 
us—why their purchases have 
made Hobart the world’s oldest 
and largest supplier of machines 
of this type. We'd like to prove 
it to you—as a customer. Send 
the coupon and see for yourself 
The Hobart Manufacturing Com- 
pany, Troy, Ohio. 


THE HOBART MANUFACTURING COMPANY 
Trey, Ohie . Attention, Dept, Adv. 


Please send me Hobart information. 








sTacet.__. 
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Night firing tests on early ROCKETDYNE engines hel ped speed the development of today’s models whose power cannot be disclosed 


Today’s Rocket Engine can send 
a missile half-way around the earth 


Even as you read this, rocket engines 
capable of sending a guided warhead 
half-way around the earth are being 
developed and produced by Rocker- 
DYNE, a Division of North American 
Aviation, Inc and larger, still 
more powerful units are on the way 

Behind these bare facts is a 10-year 
story of how the Air Force and 


ROCKETDYNE FP 


POWER 


BUILDERS OF 
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RocKETDYNE faced up to one of the 
biggest engineering challenges of the 
last decade. Security restrictions do 
not permit us to give you the details, 
but we can tell you that Rocxer- 
DYNE has manufactured the largest 
liquid-propellant rocket engine in 
the free world. RocKETpYNE is devel 
oping and producing rocket engines 


FOR OUTER SPACE 


for many of the major guided missile 
projects in this country 

If you are an engineer — and inter 
ested in this young and challenging 
field — write RocKEetpyNE, Personnel 
Manager, Dept. O-2, 6633 Canoga 
Ave., Canoga Park, California 
located near Los Angeles in the West 
San Fernando Valley. 


A Division of 
North American Aviation, Inc. 
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For less than 





REGULAR A.0.A. MEMBERS RECEIVE MORE — 


@ ORDNANCE, the bimonthly journal of scientific and industrial 


preparedness. 





@ THE COMMON DEFENSE, the Association's monthly newsletter. 


@ INDUSTRIAL PREPAREDNESS—a bimonthly report on the ac 
tivities of A.O.A. Technical Committees and Divisions (available 


on request). 
@ Membership in a local A.O.A. Post with its attendant activities. 


@ Other benefits and services including the Ordnance Book Service, 
embossed membership card, privilege of wearing insignia, special 
reports, plant visits, seminars, national meetings, dinners, and 


conventions. 


AND PAY LESS THAN EVER BEFORE— 





$5 annual dues in 1920 


$4 annual dues in 1930 
33 
only $ 4 a year today! 


*(at the special rate of three years for $10.00) 


WHY NOT TELL A FRIEND ABOUT THE A.O.A. TODAY? 


American Ordnance Association 


708 Mills Building, 17th and Pennsylvania Ave., N.W., Washington 6, D.C 
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& From the expanded 


® facilities of New Departure... 





se) a complete line of 


© miniature bearings! 


The most exacting needs of today’s precision industries 
are met by New Departure’s complete line of miniature 


CM ; ball bearings, %” (.375") outside diameter and smaller. 
Gantea . . 
motors . J\\ 


>) Made with extreme accuracy, these tiny steel “jewels” 
ln pease wenn em are assembled, torque-tested, and packed in pressurized, 

} atmosphere-conditioned areas of surgical cleanliness, assur- 
ing performance and dependability of the highest order, 





/ @ALL BEARINGS 
, 


For full information about miniature bearings, or for en- 
gineering help on your bearing problems, contact New 
Departure, Division of General Motors, Bristol, Conn. 


NOTHING ROLLS LIKE A BALE 
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MODEL 2100 INCORPORATES HYDRAULIC, 






OoOreset 


STAMFORD. CONN BRANCHES 





WHEN SECONDS MEAN SURVIVAL, ground sup 
port equiprnent of unquestionable reliability is the 
indispensable factor. As a pioneer in all phases of 
ground support, CONSOLIDATED has developed 
units of broad application for maintaining missiles 
or piloted aircraft at a constant ready. Through 
design, development and manufacture, we have 
solved the most complex problemsof providing 


self-propelled, multi-purpose units for towing, 
testing, servicing and starting guided missiles and 
jet aircraft quickly, surely and under the 


most difficult operational conditions. Several of 
CONSOLIDATED’s models are now being used 
extensively by the U.S. Air Force, Navy and Marines 


A. c., BO. Cc. ELECTRIC, AND TOWING. 


; IN THE EXACTING FIELD OF GROUND SUPPORT, CONSOLIDATED HAS DEMONSTRATED 11S ABILITY TO MEET THE MOST COMPLEX DEMANDS 


— i 


>» CONSOLIDATED 


SLecTRric cORPORATION 


DAYTON onio SANTA AWA CAL . WASHINGTON 


CONSOLIDATED OIESGELW ELECTRIC CORPORATION . OTTAWA 






















TOWING TRACTOR CRANE TRUCK 









LIFT TRUCK 





BOMB CARRIER 







CRASH TRUCK 





GENERATOR TRUCK 
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proved invaluable in improving the efficiency and 


economy of such equipment as that shown here. 


@ These circraft service vehicles are typical of the wide variety of rolling 
stock that rides on TDA axles, is driven by TDA components, and stopped 
by TDA brakes. Time and again, TDA experience has 
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...for 40 years, the armed forces...land, sea and air... 


have been key customers of Timken-Detroit.” 


Supplying parts for military rolling stock has been 


part and parcel of our day-to-day operation! 


EF. almost half a century, TDA® has been the na- 
tion’s leading producer of axles for trucks and other 
heavy equipment. During that time, no small part of 
our production has been for America’s defense pro- 
gram. Enormous facilities, vast engineering expe- 
rience, and rigid manufacturing standards, qualify 


TIMKEN 
io aus: 


ROCKWELL SPRING AND AXLE COMPANY 





World's Largest Manufacturer of Axles for 
Trucks, Buses and Trailers 





TDA to build components that will meet the most 
exacting demands. (A typical TDA assignment was 
the design and construction of axles to carry the 
massive Atomic Cannon for the U.S. Army.) 

Today, Timken-Detroit manufactures a long and 
diversified line of heavy-duty axles, brakes, transfer 
cases, and other automotive equipment. Frequently, 
a part considered “special” is already available as a 
standard TDA product. In other cases, TDA engi- 
neers can simplify and reduce the cost of building 
custom components. Inquiries on all problems in- 
volving the building of ordnance rolling stock are 
welcomed by TDA's technical staff. We feel privi- 
leged to share in America’s defense program and are 
eager to offer our experience to help develop better 
and better equipment. 


a 
Plants at: Detroit, Michigan + Oshkosh, Wisconsin « Utice 


New York - Ashtabule, Kenton and Newark, Ohic 
New Castle, Pennsylvania 















Just one application of ‘‘Telvar’’ controlled weeds around 
this security fence. Note the type of vegetation involved 
in untreated area at left. ‘“Telvar"’ is ideal for weed con- 
trol around fences, railroad sidings, buildings and in- 
stallations of all types. 


PREE ILLUSTRATED BOOKLETS describe how to contro! weeds and brush 
with Du Pont chemicals. Write to Du Pont, Grasselli Chemicals 
Dept., Rm, D-4032, Wilmington, Del. In Canada, Du Pont Company 
of Canada Limited, 80 Richmond Street West, Toronto, Canada. 





Spray just 
once with 
Du Pont 


ELVAR 


WEED KILLERS 


When you use ““Telvar’ weed killers, vegetation is 
killed through the roots and regrowth is prevented 
because the chemical remains in the soil . . . provides 
residual action all season long. And low dosages (1 
to 1'4 lbs. per 1,000 sq. ft.) make it cost little for the 
results you obtain. Such low rates also mean less 
handling, less use of storage facilities. 

“Telvar” weed killers come as wettable powders, 
are non-corrosive, non-flammable, non-volatile, low 
in toxicity to humans and livestock. 

Include ‘“Telvar’’ weed killers in your weed-con- 
trol program this year. Prove to yourself how these 
products of Du Pont research can help cut your main- 
tenance cost to new low levels. 


Where brush is c problem, Du Pont Ammate® X 
weed and brush killer is the product you need. It kills 
more kinds of brush with unusual safety. With ordi- 
nary precautions, ““Ammate’’ X may be used close to 
such crops as cotton, tomatoes, soybeans and peanuts. 


On all chemicals, follow label instructions and warnings carefully. 


QUPOND wee ... BRUSH KILLERS 


BETTER THINGS FOR BETTER LIVING...THROUGH CHEMISTRY 
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Bpnger life in rugged duty... 
}Air Force work horses now depend 
on Cline’s wide-frequency-range 


The USAF B-1 alternator used on T-29, C-97 and 

C-124 aircraft is now controlled by Cline’s EXCITER VOLTAGE REGULATORS 
Wide-frequency-range (380-1000 cycles) Magnetic a 
Amplifier Exciter Voltage Regulator. 

Most of the Magnetic Amplifier Voltage Regulators 
flying today are Cline-built. Each regulator has 
logged far more hours of trouble-free flying time 
than any other aircraft voltage regulator. 


Cline’s new Exciter Voltage Regulator has not only 
proved itself but, along with Cline’s Magnetic 
Amplifier Speed-Positioning Devices, has proved 
Cline’s ability to handle other complex 

electronic control problems. 











Cline Electric also manufactures 20MM Aircraft 
cannon. 


AIRCRAFT PRODUCTS DIVISION 
CLINE ELECTR MANUFACTURIN COMPANY 
er Chicago 32, Illinois 
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...A New Kellering 


@ At CPT, we've installed eight BG-22, 3-spindle 
Pratt & Whitney Kellering machines. These 8 
Kellers added to our single-spindle and two-spindle 
Kellers give us a total of 10 machines, 

Each of the 3-spindle Kellers can produce three 
identical complex parts from a master ...at the same 
time. Per-price cost is reduced, delivery is speeded, 
uniformity of contour and surface is assured. Even 
the most intricate and convoluted surfaces are accu- 
rately machined by tools that duplicate the contours 
of the master pattern. 


In addition to the services of our battery of Kellers, 
CPT offers you the services of a complete collection 
of modern machine tools of all types: lathes, gap 
lathes, turret lathes, end mills, milling machines, 
grinders, hobbing machines, and thread grinders. 


cP'T 


CLEVELAND PNEUMATIC 


TOOL COMPANY «+ Dept. 5-556 + Cleveland 5, Ohic 





** 





From the pattern at top, three aircraft 
landing gear axles are Kellered at 
one time. Axles being machined are Sales-engineering offices in Seattle, Los Angeles, Fort Worth-Dallas, and Levittown, L. I. 


indicated by asterisk. CPT... world’s largest and most experienced builder of landing gears and ball-screw mechanisms 
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General view of the Kellering Top photo shows an aircraft axle This aircraft structural part has 
Department at CPT, showing before it was Kellered. Bottom been Kellered from a forging 
the 8 new 3-spindle Kellers. photo shows it after Kellering. similar to the one shown at top, 


Division is ready to work for you 


The world’s largest flash-butt welding machine 
is also a part of CPT’s facilities. Hollow steel 
sections up to 100 square inches in weld-face area 
are joined automatically and almost instantaneously. 

Other facilities include batteries of heat-treating 
furnaces, magnaflux and zyglo inspection equip- 
ment and a Baldwin-Southwark testing machine 


with 1,000,000 Ibs. capacity in tension or compression. 


Before you invest in high-cost facilities and 
machines for your plant, investigate CPT's new 
Kellering Division's facilities that are supplemented 
by one of the most complete aircraft-quality pro- 


duction plants in the country. CPT also of ers com- 


plete design and production engineering services. 





Part of the battery of electric heat- CPT’s Baldwin-Southwark one-million Kellered head section about to 
treating furnaces at CPT. Pieces up to pound-capacity tensile testing machine be joined to cylinder tube by 
13 feet long can be handled in these con exert this pressure either in tension resistance welding on CPT's 
furnaces and quench tanks. or compression. giant flash-butt welder. 
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Tailing an experimental missile in flight takes a special kind 
Seconds after takeoff the kicked 
through the sound barrier and receded to a fast-moving 
speck that re misters no larger than a few thousandths of an 


of “eye.” missile has 


inch in a telescopic field 

To help the Air Force track its missiles, Perkin-Elmer has 
developed ROTI Mark I (Recording Optical Tracking In 
strument). ROTI provides an accurate photographic and 
magnetic tape record of the missile’s flight. ROTI consists 
of twin 16 
lengths from 50-500 inches, mounted on a large naval gun 
When used in pairs, it records a missile’s spatial 


aperture telescopes having a range of 7 focal 


mount 
position as a function of time with phenomenal accuracy 
Velocity, acceleration and attitude can be derived for aero- 
dynamic analysis 

ROTI is more than a precision instrument—it is a complex 








OPTICS © MECHANICS © ELECTRONICS 
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FOLLOW THAT MISSILE! 


optical and electro-mechanical system. It was designed and 
] 


1M“ ope 


built by an engineering staff with the technica and 


experience to take a systems proble m and “see it whol 
Outstanding equipment ce veloped and produced by 


Perkin-Elmer: 


© the Y-4 Bombing Periscope for the 8-47 


© prototype optical and radar bombing and navigation system now 
designated MA-2 for use on the B-52 


* most large aerial photographic lenses in use today by the Air Force 

® reactor periscopes for the Nautilus and Seawolf submarines 

® airborne infrared detection systems for military use — these ore 
the real ‘private eyes" from the security standpoint 

In planning your next project Perkin-Elmer 

in. Our unique staff and facilities can bring your project to 


invite to sit 


fulfillment sooner than you may now realize. 


Perkin-Elmer 


CORPORATION 


NORWALK, CONNECTICUT 
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... PLUS THE BACKING OF 


ESTABLISHED AND EXPANDING 





SERVICE 


Continental's family of aircraft 
power plants—65 to 320 hp—is 
broader and more diversified today 
than ever before. Continentals give 
you dependability born of more 
than 52 years’ engine-building ex- 
perience, and backed by a steadily- 
growing network of ground facili- 
ties—factory-approved service and 
genuine Continental parts—all over 
the world, wherever people fly. 
Write for information. 





6 
#0470-K 0470-2 FS0470 Gs0528 


265 
3000 2600 3000 3000 | 





| 0470-M. 
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- Continenta) Motors 


AIRCRAFT ENGINE DIVISION 
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For machine development and 
manufacture, see EMHART 


It makes positive sense to put a certain machine building project into Emhart’s 
hands. Each of the four divisions specializes in manufacturing machines. 
Each division is an acknowledged leader in its field. The combined experience 
of all four is probably unequalled in diversity. 

Henry & Wright, for example, builds high speed machines for progressive 
metal stamping; V & O builds power presses and equips them in numer- 
ous ingenious ways; Hartford-Empire builds complete glassware production 
lines; and Standard-Knapp makes automatic packaging equipment. 

Our central research and development group is available for consultation 
in Hartford or we can send a representative. If you would like more infor- 
mation, please write for our condensed catalog and literature describing 
Emhart facilities for defense requirements. 





CONTRACT MANUFACTURING DIVISION 


EMHART MFG. CO. 


333 HOMESTEAD AVENUE, HARTFORD 2, CONN. 


Only the best is good enough 
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PACKAGING MACHINES 











POWER PRESSES 








GLASSMAKING EQUIPMENT 








HIGH SPEED METAL 
STAMPING MACHINES 





EMHART DIVISIONS 





HENRY & WRIGHT 
HARTFORD, CONNECTICUT 





STANDARD-KNAPP 
PORTLAND, CONNECTICUT 





THE V & O PRESS COMPANY 
HUDSON, NEW YORK 





HARTFORD-EMPIRE COMPANY 
HARTFORD, CONNECTICUT 
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NOW! Solid Rocket Propellants 
from PETROLEUM, by Phillips 66 











Solid rocket fuel emerges from one of many extruders at Air Force Plant 66, McGregor, Texas 


= Phillips 66 scientists have put the low 
cost energy of petroleum into power for rocket 
flight. Petroleum-derived materials including 
ammonium nitrate, synthetic rubber, and car- 
bon black have been combined to produce a 
new solid propellant rocket motor meeting the 
most rigid USAF performance requirements 
without deviation. A family of Phillips pro- 
pellants is available for use in rocket motors 


PHILLIPS PETROLEUM 
Bartlesville, Oklahoma 


Address all inquiries to: Rocket Fuels Division, McGregor, Texas. 


May-June 1956 


for JATOs, extremely large boosters, guided 
missiles, and other applications 

Phillips operates ‘‘Texas-size"’ facilities of 
latest design for rocket research, development, 
and production at McGregor, Texas. Our ex- 
perienced staff is available to consult with the 
aircraft and missile industries on military 
problems and newer projects. We invite dis- 
cussion of technical and production problems. 


COMPANY 
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At one stroke this press can forge pieces 10’ wide or 
24’ long. It can change a 2,000-pound aluminum slab 
into a complicated aircraft component... saving mate 
rial as well as machining and assembly time. Cast and 
forged nickel alloy steels provide the strength and 


(Alaminum Company of America photo) 


toughness needed in columns, cylinders, die-block hold- 
ers and dies of this giant machine. Among the first of 
the facilities in the U. S. Air Force Heavy Press Pro- 
gram, this unit is a notable engineering achievement 
of United Engineering & Foundry Co., Pittsburgh, Pa. 


Nickel alloy steels strengthen huge press 
for 35,000-ton squeeze 


EIGHT 200,000-POUND FoRGINGS of steel fortified 
with 244% nickel! That’s what was specified to give 
this mammoth press essential strength. Used as four 
2-column units, these forgings are subjected to the 
tremendous force of 35,000 tons. 

Nickel alloy steel provides the level of strength 
and notch toughness required. These massive col- 
umns are each 61’ high and 34” in diameter. When- 
ever a component’s size restricts methods of heat- 
treating, or permits forging only limited portions at 
a time, improved strength and elastic properties 
depend particularly upon correct alloy content. 


Nickel alloyed steels are used for still other parts 
that encounter high stresses and loads, 


Dies and die holders gain needed stamina from 
additions of nickel. Among the largest steel castings 
ever used in press construction, the top and bottom 
die holders of this press are nickel-chromium-molyb- 
denum steel approximating the 4340 composition. 
Each measures 26’ by 12’ by 25” and weighs 350,000 
pounds. 


In many a metal, you can improve specific prop- 
erties by use of nickel alone or in combination with 
other alloy elements. When you seek the solution to 
a metal problem, let us give you the benefit of our 
wide practical experience. 

Send the details of your difficulty for our sugges- 
tions. Write us now. 


seo, THE INTERNATIONAL NICKEL COMPANY, INC. $2.42.3°%% 
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RELIABILITY 





Dependable performance is a quarter-century tradition at Motorola— 
the world’s largest exclusive manufacturer of electronic equipment. 
Under subcontract to Convair, Motorola engineered for reliability, and 
is now producing the guidance equipment for the Navy's new 


all-weather anti-aircraft missile, the ‘Terrier’. 


Positions open to qualified Engineers and Physicists 


. "Y MOTOROLA 


COMMUNICATIONS 4&4 ELECTRONICS DIVISION 
National Defense Department 


2710 N. CLYBOURN AVE.+ CHICAGO, ILL.+ Laboratories: Phoenix, Arizona and Riverside, California 


May-June 1956 
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New Alcoa V-Beam Roofing Sheet 
permits heavier loads on longer spans 








One 18-foot sheet of Alcoa® Aluminum V-Beam can SPECIFICATIONS 
span over three roof purlins or siding girts on 8'-9’’ Lengths 5° to 18’ in 6” increments 
centers and will resist a 30-pound uniform load per Sheet thickness 0.040” 
square foot with a safety factor of 2. Sheet width ' 41%” (approx.} 
The deep (1%"') corrugations of Alcoa V-Beam Coverage 39” (8 corrugations) 
permit roof slopes as flat as 2 inches in 12 inches. At Pitch ae 4%" 
the name time, these deep channels provide a pleasing, Depth 1%” 
modern appearance. Top and bottom flats _&%" 
Alcoa flat industrial flashing sheet (0.040 inch Finish Stucco (E-5 pattern) 


thick) can be used in conjunction with preformed seals 













or closures of aluminum or rubber. Standard fasteners “~ * 
are available. MAXIMUM SAFE LOADS 
V-Beam rounds out the Alcoa line of aluminum (Safety factor of 2) 
oe products ...a line thet more than ever meets Petes Load (Ib per 
1¢ broad needs of the construction industry, Girt Spacing square foot) 
Light, strong, maintenance-free, Alcoa Aluminum 10’-6” 21 
Sheet and Fasteners are making possible new types 10’-0” 23 
of construction at lower-than-ever cost. You get better- 9-6" 25 
looking, easier-to-erect, maintenance-free buildings. 9-0” 28 
You get the advantages of aluminum’s reflectivity to 8’-6” 32 
keep buildings 15% cooler in summer and warmer 8’-0” 36 
in winter, . Af ps 
For full information on V-Beam .. . (1) Write for inno a 
the new AIA Data Sheet; (2) Ask for the names of 6-0" 65 
competent nearby firms specializing in aluminum con- 5'-6" 78 
struction; (3) Call the nearest Alcoa sales office and 5’.0” 95 
4.6" 







request the help of an Alcoa architectural consultant. 
Avuminum Company oF America, 850-E Alcoa 
Building, Pittsburgh 19, Pa. 


Your Guide to the Best in Aluminum Valve 


Join 30 million Americans in enjoyment of the ALCOA HOUR — every 
other Sunday on NBC-TV. Consult your newspoper for time and channel. 
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NEW FRONTIER 


“Tf we had to putaman on the moon, we could do it.” 
>) rheare 


luncheon 


This impromptu statement was not a matter of idl 


conjecture. It was a statement of a positive and scie! 
tific fact — as provable as if he’d said the Aleutian 
Islands 


and contingent only upon three prime requi 
sites: enough time, money, and necessit) And by 


“we” he meant today’s mindpower and facilities oper 


ating under the most advanced concepts of research 
and development 


Those 
he ¢ 


concept a 


omplex flight sys 


ty of man to solve 


It is this that has established Mar 


me forces in the coming conquest of the 


pace 





ee ‘ - 


















Symbols of Progress 


These major forms of power are the 
building blocks of progress. Power 
from rushing water, put to work by 
hydroelectric plants . . . from super- 
heated steam, spinning thousands of 
turbine blades . . . from petroleum, 
through internal combustion en- 
gines .. . and now from the atom 


itself, 


In the future as in the past, Allis- 
Chalmers is dedicated to leadership 
in power for better living . . . what- 


ever the source of energy. 








Here is the power that breaks ground for progress. 


Big Allis-Chalmers diesel-powered earth movers carve 
out road beds, level land for airports and home 
sites. They are the pioneer tools of construction 


in both civilian and military use. 
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STRATOPOWER Aircratt 
Hydraulic Pump 





Vital to Modern Aircraft... AND Modern Industry= 
FLUID POWER 


KALAMAIOO DIVISION 

Kalamazoo, Mich. 
HYDRECO Gear-Type Hydrav- 
lic Pumps, 3 to 120 gpm; Fivid 
Motors, 3 to 52 4 ylinders; 
Control and Auxiliary Valves; 
1500 psi. DUDCO Dual-Vane 
Hydraviic Pumps, 3 te 120 
; Fluid Meters, 7 te 140 

p; 2000 psi operetion. 


WATERTOWN DIVISION 
Watertown, N.Y. 
Raliroad air brake eon 
of all types, STRATOPOWER 
Mydravlic Pumps for Aircraft, 
te 3000 psi. 


AURORA PUMP DIVISION 
Avrora, tll. 
Liquid Handling Pumps, Cen- 
trifugels and deep well Tur- 
bines, 7000 gpm, 500 ft. heads. 
Turbine-type, 150 gpm, 600 fr. 
heads. Condensate Return 
Units. 


KINNEY MANUFACTURING DIVISION 
Boston, Mass. 
Rotating Plunger and Heliqued 
Liquid Handling Pumps, to 
gpm. Vacuum Pumps, 0.2 
micron, evacvate 1800 cfm. 


Forces are so great and response re- 
quirements so exacting at today’s air 
speeds that no man is strong enough 
or quick enough to adjust controls for 
even the simplest maneuver. Yet, a 
STRATOPOWER Hydraulic Pump, 
smaller than a football, provides Fluid 
Power that enables a pilot, with no 
more than a “fingertip flip,” to per- 
form, precisely and instantly, a dozen 
jobs. Among these are: raising and 
lowering landing gear, operating con- 
trol surfaces or wing flaps. And, 
STRATOPOWER Pumps with their 
amazing weight/horsepower ratio per- 
form many other supplementary chores 
in the air such as: powering air con- 
ditioning and pressurizing equipment, 
radar scanners and other jobs that 
Fluid Power does better. 

More and more, industry looks to Fluid 
Power to perform functions more rap- 
idly, more perfectly, more economi- 
cally. Today’s Materials Handling 
equipment is one example wherein 


HYDRECO Hydraulic Gear Pumps and 
Motors, Valves and Cylinders have 
saved untold millions of man hours 
DUDCO Dual-Vane Hydraulic Purnps 
and Motors bring to Machine Tools and 
Mobile Equipment the advantages of 
2000 psi continuous operation. Engi 
neers of The New York Air Brake Com 
pany are ready to render assistance 
wherever a Fluid Power problem exists 
or may be considered 


In addition to two Divisions specializ 
ing in Power Hydraulics, there is valu 
able “know-how” in Liquid Handling 
at Aurora Pump and Kinney Mig. Divi 
sions plus intimate knowledge of 
Vacuum Processing in the Kinney Mig 
Division. 


As Fluid Power plays an increasingly 
important role on land, sea and in the 
air, it becomes more important to you 
to become better acquainted with new 
developments of The New York Air 
Brake Company. 


Write today tor FREE literature from the N.Y. A. B. 


Division whose products are of interest to you 


THE NEW YORK AIR BRAKE COMPANY 





May-June 1956 





230 PARK AVENUE * 


IMTERNATIONAL SALES OFFICE, 


(K 
NEW YORK 17, W. Y. 


90 wet? $1 wiw yvoRn 6, H.Y. 
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ALCO supplies 








CURRENT PRIME CONTRACTOR FOR ARMY'S M48A2 TANK, ALCO HEAT EXCHANGERS FOR ATOMIC SUBMARINE were built by 
ealls on products of some 1500 subcontractors for assem Atco. The Nautilus has radical-design ALCO exchang- 
bly. M48’s will be built in facilities which produced thou ers in its reactor system. Design, to solve advanced heat- 
sands of M47's during Korea, will receive benefit of know transfer problems, and facilities for difficult manufac- 
how drawn from almost 10,000 ALco-built tank vehicles ture were provided by ALCo. 
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slkey items for defense 


Important Components from ALCO are Installed 
in Leading Weapons of All Three Services: 
ALCO also Serves as Prime Contractor 


RECOIL MECHANISM FOR ARMY'S 155 MM HOWITZER, a precision- 
manufactured complex of springs and hydraulic units, 
was manufactured by ALCO as prime contractor. Army 
Ordnance called ALCO production of this item “in the 
group received from industry.” turers 


highest quality 






May-June 1956 





ALCO-built weapons components range 
from heavy final drives for tanks to air 
flasks and propellant chambers for mis- 
siles, to complicated and precise recoil 
mechanisms. For the M48A2 medium 
tank, ALCO also serves as prime contrac- 
tor, doing complete assembly of items 
from 1500 suppliers. 

Long experience in defense produc- 
tion, beginning in 1860, is one reason 
why ALCo is successful in helping make 
modern weapons. Its products have in- 
cluded guns, shell casings, locomotives 
and marine diesels, among others. Dur- 
ing World War II and Korea, ALCO made 
thousands of combat tanks. 

Production and design facilities are 
another important reason for ALCO 
leadership. Its plants are equipped to 


“TERRIER,” NAVY'S SURFACE-TO-AIR GUIDED 
MISSILE, incorporates ALco-built air 
flask to operate complicated servo con- 
trol system. Jato booster for the Air 
Force’s Snark missile and the Army’s 
Honest John are other ALCO products, 


ARMY PACKAGE 
erate power 
power remot 


at 


for unit, won in competition with 17 top 
APPR will be erected by ALCO by early 1957 


assemble heavy defense items in large 
quantities, and also to produce highly 
complicated components for other prime 
contractors. ALCO’s design engineering 
staff is expert in specialized fields such as 
atomics and weapons development. 


ALCO production available for defense 
purposes includes heavy weldments, 
heat-transfer items, pressure containers 
and vessels, springs, forgings, rings, pre- 
cision-machined items, diesel and atomic 
power, and all types of assembly, includ- 
ing electronics. 

Consider ALCo for new defense items. 
Seven plants in five states. Complete 
facilities. Advanced engineering. Write 
P.O. Box 1065, Schenectady 1, N. Y. for 
more complete information 


ALCO 














ALCO PRODUCTS, INC. 


NEW YORK 


POWER REACTOR, not a weapon, will gen- 
Fort Belvoir, Va. Future APPR’'s will 
installations. ALCO holds prime contract 

{ S. manufac- 
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All over the worid, technical “Minute Men” of the RCA Service Company assist the U.S. Army, Navy, Air Force. 


How RCA “Minute Men”’ give added strength 
to our Armed Forces everywhere 


At an Army camp in Northern Japan, RCA engineers 
check an outlying radar post. At an Air Force base in 
Florida, RCA specialists track a guided missile in flight. 
And at a Naval communication center in Guam, RCA 
technicians hurry to install a transmitter. All over the 
world, the technical “‘Minute Men” of the RCA Govern- 
ment Service Department are assisting our Armed 
Forces. 

These ‘‘Minute Men’’—experts in electronic installa- 
tion, maintenance, and training—are backed by the 


RCA organization that provides the most complete 
electronic services and systems to the nation. Behind 
them stand RCA’s 37 years of experience in communi- 
cations and electronics; more than 70,000 RCA em- 
ployees in manufacturing plants stretching from coast 
to coast; plus the fullest research facilities devoted to 
electronics that industry has ever known. 

In all these ways, the RCA Government Service 
Department has proved its ability to give added strength 
to our Armed Forces in every part of the world. 


RADIO CORPORATION OF AMERICA 
ELECTRONICS FOR LIVING 
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MEN, MINDS AND MATERIALS 


An important part of HECO’s operation is to safeguard the quality 
of manufacture by exploring new methods, materials, designs and 


construction to attain new levels of product performance. 


At HECO’s Research Center in Denver, a competent staff of research 
engineers, metallurgists and physicists represents extensive experi- 
ence,achievement and capacity in the fields of Strength of Materials; 
Physical and Chemical Properties of Metallic and Non-metallic 
Substances; Heat Transfer; Internal and External Ballistics; Electrical 


Circuitry and Molded Plastics. 


Here, these men of HECO have brought to successful conclusion 
numerous research and development projects of a highly classified 
nature for the Armed Forces. Included have been new designs and 


processing methods on rockets, shells and fuzes. 


Heckethorn Manufacturing and Supply Co. 


Littleton, Colorado 
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USS JOHN PAUL JONES (00932) is newest po- 
tent addition to the Navy’s modern Destroyer 
Force—“right arm” of U.S. seapower. 










G-E FIELD SUPERVISOR and Navy specialist at main bat RADAR-DIRECTED G-E MARK 56 GUN FIRE CONTROL 
tery fire control switchboard. General Electric provides SYSTEM provides semi-automatic antiaircraft defense 
field service on all its ordnance equipment. fore and aft on the USS John Paul Jones. 
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G.E."S RUGGED AMPLIDYNE POWER DRIVES pro- 
vide accurate elevation and train for the USS 
John Paul Jones’ fore and aft 3"/50 batteries. 





ervice-tested G-E Ordnance Equipment 


General Electric ordnance equipment has been selected 
to assist the USS John Paul Jones in the defense of 
American shores. DD932 is the Navy’s newest addi 
tion to its Destroyer Force. 

G.E.’s famous Mark 56 gun fire control system and 
rugged power drives protect the USS John Paul Jones 
fore and aft against air attack, while G-E controls 
help speed acquisition of surface targets. Below decks, 
G-E fire control switchboards co-ordinate all topside 
batteries. Target designation and underwater battery 
switchboards complete General Electric's ordnance 
contribution to the USS John Paul Jones 

With vast experience in electronics, hydraulics, and 
electro-mechanical engineering, General Electric's 
Naval Ordnance Department in Pittsfield, Mass. can 
provide you with the most advanced ordnance sys 
tems and components available. Section 223-4, 
General Electric Co., Schenectady 5, New York 


Progress /s Our Most Important Product 


GENERAL @ ELECTRIC 


ee ~~ 
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t How to heat vehicles? 





Q: Chilly day at Thule (—50°F.) .. . how 
to start fire-crash truck within seconds, 
provide 90,000 Btu/hr. in small space? 





A: Janitrol liquid heater (tested to 
65°F.) keeps engine ready to go, pro- 
vides cab and cargo heating too! 





Q: How to find money to build heated 
storage buildings for Diesel bus fleet? 





A: No need to find it, park the fleet outside 
—Janitrol liquid heaters keep engines, and 
bus interiors warm, ready to go at a frac- 
tion of cost of new building. 





A: Call on Janitrol. If there’s a need for 
heat for the job anywhere, chances are 
Janitrol can supply it, or build it from 
€ service-proved components. 
Ever since designing and manufacturing 
the first successful heaters for aircraft 14 
° years ago, Janitrol has built thousands of 
heaters for aircraft and ground vehicles. 
Today the name Janitrol stands for 
leadership in heating equipment and com- 
bustion engineering. Your Janitrol repre- 
sentative is always at your service. 








AIRCRAFT-AUTOMOTIVE DIVISION, SURFACE COMBUSTION CORPORATION, COLUMBUS 16, OHIO 


WASHINGTON, D. C., 4650 EAST-WEST HIGHWAY; KANSAS CITY, 


DISTRICT ENGINEERING OFFICES: NEW YORK, 225 BROADWAY 
7046 HOLLYWOOD BLVD.; COLUMBUS, OHIO, 400 DUBLIN AVE, 


2201 GRAND AVE.; FORT WORTH, 2509 BERRY ST.; HOLLYWOOD, CALIF., 
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WHICH DOES IT BETTER —- 
CW or PULSE RADAR? 


That’s easy—there’s a place for both. 


Each technique is essential to the complex radar 

equipment used by the Armed Forces. 

The choice depends upon the result to be achieved 

But whatever the choice, Raytheon is equipped to 

handle the job because: 

@ Raytheon is doing more design and production 
work in both CW and pulse radar than any other 
company in the United States. 

@ Raytheon is the world’s largest producer of the 
magnetron and klystron tubes used in both CW 

and pulse radar. 

@ Raytheon is applying advanced CW 
radar techniques to radar altimeters, 
speed indicator radars, navigational 
radars, and in a number of other 
special applications. 


Excellence in Electronics 


RAYTHEON MANUFACTURING COMPANY 
WALTHAM 64, MASSACHUSETTS 
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These are the features 
that make -Vérson- 
presses your best buy 








DRIVE GEARS 


operate in oil bath 
to assure long life 
and smooth, 
efficient operation 
with 


_Werson- 
PRESSES 


As the cutaway views at the left show, drive 
gears in Verson presses are fully enclosed 


and operate in an oil bath. 


This is the positive way of insuring effective 
lubrication. Each tooth of the gear passes 

through the oil on each revolution to pick up its 
protective film of oil. For the press user, it is 

the kind of protection that means smooth, efficient 
operation throughout a long, trouble-free life 


ij 
Aa4i) 


Gears operating in oil is just one of the many 
advantages built into Verson Presses to give the 
user more and better stampings at lower overall cost 
Whether you require a single press or an entire 
stamping plant complete with tooling, be sure to get 
the whole story of what Verson quality can mean to you 


} 





; 
: 


ANN 


’ 
: 


; 
: 


For specific recommendations, send an outline 


of your requirements 


= baal 
zs... > 
a 
tf aa x 
“= 
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Catalogs are available describing \- 
the Verson lines. Please write for \ 
yours, mentioning the types of 
A Verson Press for every job from 60 tons up. presses in which you are interested, 








ORIGINATORS AND PIONEERS OF ALLSTEEL STAMPING PRESS CONSTRUCTION 


VERSON ALLSTEEL PRESS CO. 


9351 S$. KENWOOD AVENUE, CHICAGO 19, ILLINOIS @ SO. LAMAR AT LEDBETTER DRIVE, DALLAS, TEXAS 





MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES ©  TRANSMAT PRESSES © TOOLING © DIE CUSHIONS © VERSON-WHEELON HYDRAULIC PRESSES 
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TENTH ANNIVERSARY 


Strategic 
Air Comman 


America’s 
FORCE FOR PEACE 


Teamwork and coordination are the keynotes of 
SAC, its officers and men of every rank—from 
airmen tocommanding Generals. Pilots, co-pilots, 
observers, crew chiefs . . . technicians, mechanics 
... Clerks, administrators, supply men . . . all are 
carefully chosen, highly trained specialists whose 
pride in their Command welds them into a tre- 
mendous force for peace. They are masters of 
their jobs. SAC has won the international respect 
of military experts for its handling of complex 
global operations under a single highly developed 
central control. 

Curtiss-Wright joins all America in saluting 
the Strategic Air Command on its Tenth 
Anniversary as guardian of America and of 
world freedom. 


CORPORATION + WOOD-RIDGE. WN 


YOUNG MENI JOIN THE U.S. AIR FORCE 


Investigate Career Opportunities 
at your Nearest Recruiting Office 


May-June 1956 
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Reached 
the 
end 
of 
your 
rope? 





Deliveries too slow? Costs too high? 
Capacity limited? It’s time to talk to 
Turbo — contract manufacturers, 
builders of precision machines for 
many industries since 1929. Exten- 
sive experience in handling govern- 
ment work on both prime and 
sub-contract basis. Write for our 


facilities brochure. 


TURBO MACHINE COMPANY 


556 Main St., Lansdale, Pa. 


Engineering + Design 
Manufacture + Automation 
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KEEP AMERICA STRONG FOR PEACE 





Give this to 


A DEFENSE-MINDED FRIEND 


ET him know how the Ordnance Association works for the national 
defense along with our armed forces . . . and how his support of the 
A.O.A. can really help. 

At the same time, be sure to explain the benefits and services of 
membership (listed below), and tell him of the personal satisfaction 
you derive from being a member. 
te Orpnance Magazine (bimonthly). y& THe Common Derense 

Newsletter (monthly). ¥& [npustriaL Prerarepness (bimonthly). 


% Membership in a local A.O.A. Post. 


ee --------4 





i 

| AMERICAN ORDNANCE ASSOCIATION 
; 708 Mills Building, Washington 6, D. C. 
APPLICATION FOR MEMBERSHIP 
| | 
! 1 hereby apply for individual membership in the American Ordnance | 

ssociation and enclose annual dues ($4.00 for ome year, or $10.00 for three 
lA 1 encl id 4 ! 
years) which include a mublications of the society and a other membership 

| h include all publ | all ot! hip | 
privileges. / certify that | am a citizen of the United States 
| | 
' 

i NAME peedeceneen bavetanesens 
| Print Plamily i 
| ADDRESS I 
| Street and Number | 
| | 
| Ae CO Sl lal alll | 
| ! 
BO Be Oe FR ny ee ae ee ee ! 
| | 
A GMM. «5 dank Redcleeta nade wiiteineaVacibbecess sovcedbokbouraycesseedes | 
| ! 
| Recommended by tial | 
| 1-468 | 
Te ee TE ee 
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SHADOGRAPH Scales Provide 
Precision Weighing FAST! 


SHADOGRAPH's 
by a beam of light, eliminating all friction of indication 
300" 





shadow-edge indication is projected 





mechanism and increasing visible accuracy over 





Greater speed is achieved through reduction of lever 





movement and by an adjustable damping device. Parallax 





readings are impossible 








SHADOGRAPH 





scales are available in 





capacities from 50 


grams up to 100 Ibs 





Write for information 


on Arsenal Models. 










lixact Weight 


Better cost control L cales 
THE EXACT WEIGHT SCALE COMPANY 


900 West Fifth Avenue, Columbus 8, Ohic 
in Canada: P.O. Box 179, Station $, Toronto 18, Ont 









the 
Cost Cutting 
Way 


9 This 

Handbook 

tells you 
HOW! 


distortion from heat pre 



















For extreme case hardness wher: 








volutionary new process 


sents a critical work factor, the re 








that is explained in this handbook will greatly reduce finish 





ing costs 





Send for 


OIL WELL SUPPLY DIVISION 
UNITED STATES STEEL CORPORATION 


Oil City Pennsylvania 


your free copy today! 














Licensor for the 


) @ NITROCYCLE PROCESS 
PuNiTED stares sree | 
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KOHLER 
PRECISION CONTROLS 


yr. 





PLUG VALVES for varied applications 


Kohler Plug Valves will meet a 
installation and operating specifications. To n 
few —helicopter fue! system drain cock, hydraulic cor 
trol valve for machine tool operation, shut-off valve fo 
instrument air line, control valve for an industrial test 
stand 

Kohler Plug Valves have a forged aluminum bod 
into which a stainless steel plug is precision lapped 
Plug Valves are furnished with two, three or four port 
with or without mounting flanges. Also available wit! 
three way drilled plugs. Consult us on you 
ision control requirements, 


your lower pressure 


ntion a 


two or 
next pres 


n. Established | 


KOHLER or. KOHLER 











PRODUCTION 
SUPERINTENDENT 


New 


with a 


Kngland manufacturer requires a man 


minimum of five yeare experience 


handling explosive materials in manufactur 
ing. Must be thoroughly familiar with safety 
practices and production methods and proce 
dures to coordinate the construction of new 


facilities and supervise safe production op 


erations. College degree preferred 


Send complete resume of experience, educa 


tion, and salary requirements to 


BOX Ne. 605, ROOM 1201 
230 WEST 41 ST, NEW YORK 36 




















all together? 


Completely integrated production of widely 


simulators, from high pressure valves to shells 
different products is an everyday thing at AC f and heavy tanks. Each of the twenty QCf 


Industries. @Cf has extensive facilities and plants draws on the special facilities and person- 


experience covering nearly the whole range of nel of the others, making QCf an integrated 


ordnance materiel, from fuel pumps to flight team outstandingly suited to serve the nation. 


QC f  inpustries 


nceceoorrpPeOQORATE 


30 Church Street, New York 8, N.Y. 


QC f PRODUCTS: Aircraft and Airframe Components—Aircraft Ordnance, Bomb Skids, Flight Simulators, Gun Turrets, Lounching Devices 
Navigational Instruments, Radar Beacons * Automotive Carburetors, Fuel Pumps, Filters, Pressure Switches 
nents for Data Processing, Modular Electronic Sub-Assemblies, Special Electronic Instruments 
Cars and Parts * Nuclear Energy Products and Services - 
Materiel * Pressure Vessels * Pressed Steel Products - 
Metalworking Equipment - 


* Electronic Devices, Computers, Compo 
* Foundry and Forge Products * industriel Cars * Mine 
Ordnance Products, Fire Control Systems, Gun Carriers, Shells, Tanks, Special Ordance 
Railroad Cars, Freight and Passenger, Tank Cors, Car Leasing, Cor Repairs 


* Special Sheet 
Valves, Plug Valves, High Pressure Valves, Fittings and Tools 
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“| Valiente!” cried 
the Spanish admiral 





He cheered as his launch fished this man and seven 
more waterlogged American sailors out of Santiago 
Harbor, Cuba, on the morning of June 4, 1898 
This was straining Spanish chivalry to the break 
ing point, for Richmond 
Hobson (right) and his 


little suicide erew had 





spent the previous mi rht 


taking a ship into the 


<\. harbor entrance under a 
BY ae hail of cannonade and * * * 


deliberately sinking het 


Pag: 





to bottle up the Spanish fleet It's actually easy to save money—when you buy 
Lnited States Series | Saving Bond through the 

Hobson, who planned and supervised every de 1utomatic Payroll Savings Plan where you work! 
tail of the operation, from plac ing the scuttling You just sign an application at your pay office ifter 
charges to dropping anchor under fire, was ac that your saving is done for you, And the Bonds you 
tually an engineer, not a line officer receive will pay you interest at the rate of 3 pos 


year compounded semiannually, for a long a 1u 

In Santiago Harbor. he led his first and only years and 8 months if you wish! Sign up today! Or, 

action against the enemy. But his cool-headed if youre self-employed, invest in Bonds regularly 

daring made him as much a hero of the day iis where you bank They're as safe a \merica! 
Admiral Dewey. And proved again that America s 


most valuable product is Americans . , . 
For your own security —and your country s, too 
These Americans proudly conhident of their 


nation’s future —are the people who stand behind invest in U.S Savings Bonds! 
United States Series E Savings Bonds. They are 
the people who, by thei spirit and abilities. make 


these Bonds one of the world’s finest investments, 


That's why there's no better way to protect your 





‘ future than by investing in America’s future! Buy 
Bonds regularly! 


The U.3. G ? 


(his publication im cooperation 
i Ame 2 
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Fuller Gun Brushes y 
On Active Duty : 


We are proud to be serving our ; 
Armed Forces with gun brushes. These 
brushes usually are available for an v . we S 0 N N 7 L 
extra tour of duty because of their 
unique Fullergript construction. In ° 
this construction a tripled mass of ¢ A R 6 0 F l A R E 


brush material is loop-anchored inside 
a rigid metal backbone to provide a . B 0 M B M ! N E 
far denser brushing surface and extra 


long brush life. D E C E L dat 0 N 
; - 
y Prime and 
Subcontractors 
Hew Yor‘ () Since 1940 
INDUSTRIAL DIVISION ae 

os teagan (28 Manufacturing Corporation 
5656 Santa Monica Bové ASHEVILLE-NORTH CAROLINA 


3565 MAIN STREET = HARTFORD 2, CONNECTICUT 
Power driven brushes, Factory & Institutional cleaning tools, Waxes & Detergents 





You Get Things Done Better 
By Seeing What's Happening ap 


- = ee 445%, 


INDEX TO ORDNANCE 


+ + 
ree eee 
toe + + +++ 


@ The Index to Volume XL of OrnpNnance, with 


. 
title page for binding, will be available shortly. It 


will be sent free of charge upon request to the 


, . ’ , , * \ 
an aan a 
ditorial Offices at the address below. 




















@ It covers subjects in the following 1955 and 


1956 issues: July-August (No. 211); September- 


BOARDMASTER VISUAL CONTROL October (No. 212); November-December (No 


*% Gives Graphic Picture of Your *% Easy to Use. Type or Write on 
Operations in Color Cards, Snap on Board 213); January-February 


% Facts at a Glance - Saves Time % Ideal for Production, Schedul- 
and Prevents Errors ing, Sales, Inventory, Etc 


No. 214); March-April 


No. 215); and May-June (No. 216). It is ar- 


*% A Simple, Flexible Tool - Easily *% Compact, Attractive. Made of 
Adapted to Your Needs Metal. 60,000 in Use 


Complete Price ‘ag Including Cards 


ranged alphabetically by subject and author. 


AMERICAN RDNANCE A TATION 
24-Page ILLUSTRATED BOOKLET DN-30 ee 


FREE Without Obligation 708 Mills Building . Washington 6, D. C. 


GRAPHIC SYSTEMS, 55 W. 42nd St., New York 36, N. Y. 
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Pour savings into your shop 
with 


GULFCUT CUTTING OILS 


Gulfcut is the new brand name for Gulf's complete line of 
modern, up-to-date cutting fluids. Each Gulfcut oil is scien- 
tifically compounded to meet the most exacting require- 
ments for tool life, accuracy of work, and surface finish. 

This new line of Gulfcut Oils includes mineral-lard oils, 
sulfurized-mineral oils, sulfurized-mineral lard oils, sulfo- 
chlorinated-lard oils, and emulsifying oils—outstanding 
cutting oils that contribute to better results in every metal 
cutting Operation. 

Have a Gulf Sales I ngineer show you how one or more of 
the Gulfcut line of cutting oils can help you get increased 
tool life and lower machining costs in your shop. Consult the 


telephone directory for the number of your local Gulf «fice. 


Gulf Oil Corporation * Gulf Refining Company 
1822 Gulf Building, Pittsburgh 30, Pa 


NORTHERN 
ORDNANCE 
INCORPORATED 


SUBSIDIARY 


NORTHERN PUMP 
COMPANY 


~< * * 





MINNEAPOLIS 
MINNESOTA 


w . yaw 


PRIME SUPPLIER TO 
BUREAU OF ORDNANCE 
U.S. NAVY 





CORPORATION 


4150 E. 56 St. + Cleveland 5, Ohio 


Plants in 10 Cities and 11 Foreign Countries 
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WATER SAVING 


WITH TROUBLE-FREE 
COOLING EQUIPMENT 


° 
NIAGARA 
Aero 
HEAT 
EXCHANGER 
a 
Convenient 
, | 7 Units Up To 
MIAGARA Aore HEAT CECHARGER 


30,000,000 
BTU Capacity 


Cools your jacket water for engines or process equipment or 
electric apparatus. Your closed system keeps free from dirt 
or maintenance troubles. You can cool air, gases, chemicals, 
quench baths, plating baths, welding machines, extrusion and 
ieodian machines. You get real precise temperatures, save re 
jections, lower production costs. Use NIAGARA AERO 
HEAT EXCHANGER cooling with atmospheric air saves 
water, pumpios. piping and power; quickly saves its costs 
Write tor Bulletin No. 120 


NIAGARA BLOWER COMPANY 


Dept. O, 405 Lexington Ave New York 17, NY 
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This section of ORDNANCE contains selected papers presented at meetings of Tech- 
nical Divisions and Committees of the American Ordnance Association and con- 
temporary articles on armament research, development, manufacture and field use 





Underwater Missiles 


The modern torpedo is a complex weapon that requires precise gaging 


bk. J. Krueger 








lech a i) ( in ! / / 
ISTORICALLY, the torpedo 1s of the city of Antwerp which was be The American Civil War brought out 
a weapon with whiskers com sieged by the Spamards, A fortified i rash of « xperiments in ubmarine and 
pared with the other matériel bridge had been built across the Scheldt torpedo warfare. Raines of the Conted 
used in modern warfare. Prior to the to prevent the Dutch from running sup erate forces developed a guided missil 
nineteenth century the term “torpedo plies into the city. The artful Gianni which in reality was a sausage-shaped 
had been employed to describe any ex belli filled a small ship with gunpowder — iron craft christened “David” (after Ge 
plosive charge, complete with a detonat and set it adrift. The current carried liath’s antagonist) armed with a spar 
ing feature, prepared in advance and the craft against the bridge where a torpedo projecting from the bow or 
transported to the site of intended use clockwork tuze exploded it, blowing up long pole. With this weapon the Ce 
where it might be hidden, either under half the bridge and a thousand Span federates stalked the New In ID 
water or on land, thrown, or otherwise iards one dark night, pulled the lanyard, a 
propelled to explode on contact with a dealt the ship a blow that sent her t 
solid object the yards lor repairs 
Currently i torpedo may be defined 
as a small crewless underwater craft, CONTENTS |* i864, Messs Willoughby 
seli-propelled and self-steered, either \RMAMENT TECHNOLOGY Ramsey demonstrated a , 
* laterally or for depth, transporting an SECTION in the Potomac River off Washingt 
= explosive charg arranged to Cetonat Underwater Missiles i079 DD, ¢ This po “ ' lt la , 
on contact with or in proper proximity E. J. Krueger powered by a petroleum-fired stea 
to its target It may be tube-fired from lorpedoes need modern gag hoiler and ipable of an average spe 
a submarine, deck-fired trom a war New Shell Forging Method 1082 of four knots. It dragas tiller 
' WN. Howley, Jr ‘ 
ship, of launched from an bircralt j host.t procedure behind, the line paying out trom tw 
Karly American Artillery 1084 drums on the shore, The applicaty f 
ey torpedo in its infancy consisted Jac Weller a brake to either of these drum place 
of many types of ipplications ot ex . wRonary PRE gus more pull on one tiller line than the 
, , Defense in Atomic War 1090 
plosives. The earliest known application i Male gms Miata other and thus steered the launch much 
to marine warfare occurred in 1585. Fer int read is a plow horse is guided 
derigo Gianibelli came to the assistance The inventor of thi levice im hes © 
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claims to Congress stated that: (1) With 
ten such laun hes, aided by the block 
ading fleet, it would be possible to clear 
the harbor of Charleston, S. C., of all 
obstacles; (2) With two or three clip 
per-built merchant ships, each carrying 
could 


two or three such launches, we 


seas of all Confederate 


With 


could defend the 


clear the priva 


teers; (2) two hundred of the 
launches, we port ot 


New York against the combined navics 


of the world, 

Hlowever, the pattern of the Civil 
War was established by this time 
with the “power plays” of Grant and 


Sherman, and this ce velopment was 
aborted 
LTHOUGH the Americans were 
making great progress in torpedo 
cle velopment, the big step was evolved 
in Austria by an army officer and ex 
ploited by an English company. Robert 
Whitehe ad, the 


his first effort a cigar shaped vessel of 


Englishman, built as 


steel approximately eleven feet long and 
fourteen inc he som diameter. T he mo 
tive power was derived from the energy 
stored in COM Presse d air ata pressure ol 
walle) pounds per sqquare ink h The explo 
sIVE « harge consisted of ¢ ightec n pounds 
warhead 


of dynamite carried in the 


which was secured to the forward end 
of the air flask. The motive power and 
controlling mechanisms were contained 
in the afterbody. The torpedo was pro 
pelled by a 4o-horsepower “ srother 
hood” engine driving a single propeller 
which projected the weapon at a speed 
of 6 knots for a range of 600 feet. 

In the period of early production of 
the Whitehead torpedo, the details of 
this invention were guarded with great 
secrecy, It was kept secret largely due to 
commercial considerations, although 
units could be purchased for a specified 
sum of money by any nation desiring to 
obtain them. European nations were 
quick to grasp the opportunity to equip 


their Whitehead tor 


pedo since at that time they were con 


navies W ith the 


sidered absolutely supreme as engines of 


naval warfare 


N 1896 the United States purchased 
torpedoes from the Whitehead Com 
Shortly 


acquisition of these torpedoes the de 


pany in England after the 
vice was greatly enhanced in value as 
a weapon of precision by the introduc 


tion of gyroscopic control of the vertical 


1080 


rudders which in turn controlled the 


course of the torpedo. 


—— ifter this development the EF. 
~ W. Bliss Company of 

N. Y., purchased the right to manu 
Whitehead 


United States. Through the application 


Brooklyn, 
facture 


torpedoc $s in the 


of some exceptionally skilled engineers 


ind with the cooperation of the Gov 
ernment’s torpedo facilities, a new tor 
pedo was developed possessing many 
improvements in mechanical detail and 
broader appli ations of sound engineer 
ing principles. The new design divorced 
the United States from the dependency 
upon the common torpedo of other na 
tions and provided a weapon superior 
in performance to any in the world at 
that time 

The next important step in torpedo 
power plant development came when 
the Bliss-Leavitt combination produced 
i torpedo in which a turbine was used 
in place of the reciprocating engine 
The advantages of the turbine over the 
were 


reciprocating engine Oo Impressive 


it the time that the change was readily 
made by the Navy Bureau of Ordnance. 
Thus the power plant of the United 
States torpedo became the gas turbine 


in which the chemical energy in the 
combustion pot was delivered as heat to 
the working fluid. The energy in the 
yascous products was converted by the 
turbine and transmitted through gear 
ing to the propellers. 

In World War II the principal tor 
pedo was a steam-turbine-driven 
weapon. During the war, torpe do devel 
opment brought about new changes to 
underwater warfare such as long-range 
wakeless electric propulsion, proximity 
detonation, and improvement in explo 
sives. Today the torpedo may be likened 
to ofr compared to the guided missile 
Torpedoes are classified as underwater 
to-underwater, underwater-to-surface, 


surface-to-underwater, and air-to-under 





This article is based on an ad- 
dress given by Mr. Krueger at 
the eleventh annual meeting of 
the Dimensional Standards 
and Metrology Division of the 
{merican Ordnance Associa 
tion held at Watervliet Ar 
senal, Watervliet, N. Y., Jan 


uary 26, 1956 








water weapons. The prime differenc« 


between guided missiles and torpedo } 


is the medium through which they 
navigate, 

The torpedo is a curious blend of 
mechanical, pneumatic, hydraulic, ele 
trical, and electronic features. These 


features are embodied in (1 ) the frame 


work which must he constructed to 


withstand impact from air drop as well 


as pressures exerted by se veral hur dred 


fect of water: (2) the guidance and 
control system which like in the guided 
missile, must guide the weapon over a 


predicted path and correct when neces 
lations in its route to even 


tual destruction; (3) the power plant 


sary the de 


which must be capable ol delivering i 
propelling force to carry the weapon at 
high speed in all weather; and (4) the 
warhead and fuze which are in effect 
the payload of the weapon and must 
he capable ol delivering i dev stating 
blow to an enemy vessel, large or small 
a then, is the weapon to which 
the Gage Laboratory at the Naval 
Ordnance Plant at Forest Park, Ill... ha 
dedicated its efforts 
Turning now to the production ol 
the weapon, it 1s readily understood that 
the quantity of torpedoes produ ec 
low when compared with guns, pro 
jectiles, or rockets. Further. the weapon 
may be fired and retrieved many times 
before it is overhauled or discarded 
Thus just prior to World War Il, fa 
cilities for production of the torpedo 
were vested in a very few organizations 
Through the war, manufacture of the 
torpedo was vested in several companies 
with subassemblic s and component parts 
subcontracted to organizations 


Fach 


along with the Navy inspector, tried to 


being 


across the country. contractor 


ensure quality of product, but with a 
complex weapon many differences of 
opinion occurred, and interchangeabil 
subas 


function of parts ind 


achieved to the fullest 


ity and 
semblies was not 


extent pp ssible 


Laboratory 


after World 


ATION of the Gage 


Oy 
A at Forest Park shortly 


War II introduced the standardization 
of inspection equipment and gages to 
the torpedo-building program, T he 


Gage Laboratory reviewed the variou: 
weapons being produced, developed in 
spection plans, and provided the hard 
satety, life 


ware required to ensure 
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interchangeability, and function, When 
the quality-control program got under 
way, coordination with the Ordnance 
Classification of Defects was established, 
making uniform inspection of torpedo 
ordnance mandatory. 

The Bureau of Ordnance currently 
has several complex weapons in its de- 
fense program. These weapons have 
been developed by naval engineers and 
by private enterprise. Attendant to the 
production and testing of such weapons 
there is continuing need for spare parts, 
increased shelf life, improvement in 
operation, and improvement of the 


product. 


HE Gage Laboratory currently plays 

an important part in the develop 
ment and production of these weapons. 
Getting into a program at an early 
stage allows the gage engineer to study 
the component subassemblies and as 
semblies and detect flaws or errors in 
the product design. Being familiar with 
preceding weapons and weapons still in 
production, the gage engineer is also 
effective in establishing standardization 
in and between weapons. 

Gaging a torpedo is generally divided 
into two parts—electrical and mechani 
cal. It should be appreciated that the 
electrical circuitry of a torpedo is a 
complex electronic system that uses the 
input data obtained to correct the course 
of the torpedo to the objective. 

While the Research and Development 
Branch of the Navy Bureau of Ord 
nance provides test gear to check out 
a torpedo, it falls to the Gage Labora 
tory to make sure that this test gear 
operates precisely as The 
Gage Laboratory thus provides preci- 
sion checking instruments, precision 
power supplies, and, in some instances, 
electrical gages or instruments to in 
spect the subassemblies or components. 

The backbone of the electronic in 
spection service provided by the Gage 
Laboratory at Forest Park is the stand 
ards system. It in many ways parallels 
the mechanical standards system which 
involves the primary standards main- 
tained at the National Bureau of Stand 


intended. 


ards. 


HE Gage Laboratory intercompares 
secondary standards with primary 
standards at the Bureau of Standards 
and, having these available, sets work 
ing standards which are in turn fur 
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“In World War Ii the prin 
cipal torpedo was a steam-tur- 
bine-driven weapon. During 
the war, torpedo development 
brought about new changes to 
underwater warlare such as 
long-range wakeless propul 
sion, proximity detonation, and 
improvement in explosives. 

“Today the torpedo may be 
likened to or compared with 
the guided missile. Torpedoes 
are classified as underwater-to 
underwater, underwater-to-sur 
face, surface-to-underwater,and 
air-to-underwater weapons. 
The prime difference between 
guided missiles and torpedoes 
is the medium through which 
they navigate.” 





who in 


Navy 


turn checks out test sets and workshop 


nished to the inspector 


equipment at the source of torpedo 
manutacture, loading stations, or at re 
pair depots. 

evaluated by 


Electrical quantities 


Gage Laboratory equipment include 
voltage, current, revolutions per minute, 
frequency, time, resistance, reactance, 
impedanée, phase, or various combina 
tions of these. Field instruments pro 
vided by the Gage Laboratory for the 
measurement of frequen y or time have 
an accuracy of one part in one hundred 
thousand. Gages of this type are inter 
compared at the laboratory against 
standards accurate to one part in several 
million. Electronic gages which measure 
values which do not contain the factor 
of time are accurate to about one part 
in one thousand and are in turn cali 
brated against standards which are ten 
to fifty times more accurate. 

Turning now to the mechanical 
phase of gaging, the Gage Laboratory 
follows the broad principles outlined in 


Jureau of Ordnance Standard 66. 


N its early infancy the Gage Labora 

tory provided the inspector with an 
inspection plan and then provided the 
gages to make that plan function. With 
the adoption of a more scientific ap 
proach through quality control, a work 
ing agreement with the Quality Con 
trol Division at the Central Torpedo 
Office in Newport, R. L, 
and the two organizations dovetailed 


was reached, 


their efforts to provide a more effective 





inspection program, Thus, using the 
Ordnance Classification of Detects as 
a guide, the gage engineer now devotes 
his attention to the effective 


method of gaging the ordnance material 


most 


to be produced. 

The torpedo, as | have mentioned be 
fore, is a complex mechanism which is 
further complicated by the requirement 
that its component parts and assemblies 
must be enveloped in the long thin 
case with which we are all familiar 
Further stumbling blocks to an easy 
program of gage supply are the quan 
tities of weapons or lot sizes which are 
produced, 

We in the Navy gage programs are 
as COSL-CONSCIOUS aS any private concern, 
but on the limited budget for gages, 
which is extracted from the funds al 
lowed to produce the weapons, magic 
must indeed be performed, So when the 
military standards for gages were pub 
lished, the Navy gage 
jumped in with both feet and employed 


laboratories 


these standards to the fullest possible 


extent, 


Wwe the resulting savings from 


this standardization and with the 
attendant reduction of paper shuffling, 
time is being spent more effectively in 
developing gages for the more complex 
items in torpedo manufacture. 

Presently the Gage Laboratory, while 
providing the inspection gages for the 
several torpedoes in current production, 
is also employed in developing (1) a 
machine for the inspection analysis of 
torpedo propulsion propellers which 
vary in size, number of blades, cross 
section, pitch, and other characteristics; 
(2) a machine to analyze the various 
characteristics imposed on the turbine 
wheels and buckets of the steam-driven 
torpedoes; and (3) ways and means to 
provide economical, effective inspection 
equipment to meet the challenge of 
ever-decreasing tolerances imposed by 
the product designer on modern Navy 
ordnance, 

The Gage Laboratory in achieving 
the progress it has attained in its several 
years of existence has had two substan 
tial 
where credit is due, first, to defense 


assistants, I should give credit 
organizations upon whose experience 
the Gage Laboratory has drawn, and, 
secondly, to the ever-present helping 
hand of private industry, esvecially the 


private gage concerns, 


1081 














Armament Technology 





New Shell Forging Method 


Hot heat-treat procedure eliminates handling forgings and reheating 


for quenching and makes possible continuous automation from billet 


lo the completel y heat-treated and nosed high-explosive projectile 


N this era of revolutionary changes 

in manufacturing methods the ne« 

essity of accurately appraising the 

relative worth of different processes be 
comes apparent. 

A realization of 

ciples prompted our company, with the 


certain basic prin 
codperation of the Navy Bureau of Ord 
nance, to develop a new and improved 
method of hot forging shells. To ap 
praise this or any method of manu 
facture, it 18 necessary to segregate the 
factors which influence ‘the cost of the 
finished then eliminate those 
which can distort an appraisal, 

The selling price of any product ts 
elements, 


prec c 


made up of a number of 
many of which have no relation to the 
method of manufacture, Therefore, a 
comparison of methods which uses sell 
un 


ing price as its basis is basically 


sound, 

Since total manulacturing cost is in 
fluenced as much by production rates, 
assurances of steady work, plant layout, 
efficiency of supervision, etc., as it is by 
the method of manufacture, it too is a 


poor basis to use in comparing methods. 


INCE neither selling price nor total 

manufacturing cost can be used re 
liably to appraise or compare methods, 
we have made our comparisons using 
only those costs which are directly re 
lated to the manufacturing process. 

In conventional high-explosive shells 
of 75 mm, and larger, there is a cer 
tain portion of these related costs which 
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Mr. Howley is assistant to the 
president, Lansdowne Steel 
lron Company, Morton, Pa 
Mr. Howley delivered this pa 
per at a meeting of the Shell 
A.O.A., 


immuni 


Committee of the 
Bomb and Artillery 
tion Division. 





should, Wt a vomparison, be considered 
as constant regardless of the method of 
forming. The costs of these operations 
and the materials required for them are 
determined by specification and must 
therefore be performed, These opera 
tions include a majority of the finishing 
and inspection operations and represent 
approximately one-third of the total 


costs to be considered. 


LTHOUGH this is an approximate 
percentage, it is a composite of 


years of experience on innumerable 
sizes and designs ot shells at our Mor 
ton, Pa., plant and the plant our com 
pany built and operated for the Ord 
nance Department at Gadsden, Ala. 
The remaining elements of cost in 
the manufacture of a high-explosive 
shell by the hot-forging method may be 
categorized into three basic groups: (1) 
The cost of forging and turning tools; 
(2) The operational costs for forging, 


turning, heat-treating, and blasting; (3) 


The cost of steel, 

Let us examine these three categories 
more closely. Forging and turning tools 
—— ——— 


represent approximately seven per cent 
ol the total considered costs. An investi 
gation at Gadsden, continued at Mor 
ton, reveals that the piercing tools for 
forging and the rough turning tools 
make the bulk of this cost. Neither of 
these operations can be eliminated by 
any hot-piercing method, 

Our estimates of the total tooling cost 
revealed that there would be little if any 
diflerence in tool costs whether the 
pierced cup was drawn hot or cold. 

In our development of a new method 
of hot forging, we, however, took into 
consideration that an increase in pierc 
ing tool life is directly related to a de 
crease in piercing temperature (within 
certain ranges), We, therefore, have re 
the 


2,200-2, 300 degrees to 1,800-1,900 de 


duced piercing temperature from 
grees and have accomplished a marked 


improvement in piercing tool life of 


approximately 30 per cent. 


HE cost of rough-turning tools is 

dependent upon four basic factors 
the variation in hardness from forging 
to forging, the surface scale on the forg- 
ing, the machinability of the steel, and 
the eccentricity of the forging (assum 
ing finish allowance is not excessive). 

In our new method we have im 
proved or eliminated the first three of 
these factors by delivering to the rough 
turner a clean, heat-treated forging and 
have reduced the fourth by closer con 
trol of our piercing operation. As a re- 


sult of these improvements and the use 
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of carbides designed particularly for 
this operation tool costs are being ap 
preciably reduced. 

The conventional hot-forging method 
is made up of a number of discontinu 
ous operations, such as forging, heat 
treating, rough turning, ctc., which 
cannot readily be tied together into one 


continuous series of operations, 


HE process materials (coatings, lu 
bricants, etc.) are rather small items 
in hot-forging. However, in cold-form 
ing they become quite sizable items of 
cost. 
The cost of heating in the conven 
tional hot-forging method, although it 
complete reheating for 


requires a 
is less than, or at most equal 


quenching, 
to, the heating costs in any cold or hot 
cold method of manufacture, 

In the development of our 


method we took into consideration all 


new 


these cost factors and as a result have: 
(1) Eliminated the problem of handling 
or disposing of hot forgings; (2) Elimi 
nated completely the necessity of re 
heating for quenching; (3) | stablished 
a method which is particularly adapta 
ble to continuous automation trom the 
billet to the completely heat treated and 
nosed shell; (4) Made it possible to 
check physicals in the shell tor accept 


ance or reyection within alter 


an hour 
delivery to the forging turnace, 
These savings will reduce this cate 


gory of cost by approximately 40 per 


cent. 


N addition, this method is not de 

pendent upon an uninterrupted se 
quence of operations and, therefore, it 
desired, heat-treated and nosed shells 
can be shipped to diverse finishing 
plants throughout the country, not too 
much unlike the spreading of automo 
bile assembly plants, 

The responsibility of forging, heat 
treating, and forming can be, if deemed 
desirable or necessary, vested in those 
companies experienced in these arts, and 
the final machiner need not be con 
cerned with these problems. With such 
forge shops located near steel-producing 
plants, great savings could be realized 
in freight on billets and scrap. 

In addition to these advantages, we 
are currently, together with one of the 
leading machine-tool manufacturers, ex 
unbelievably high 


perimenting with 


turning speeds. The machines are being 
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“The cost of rough-turning 
tools 1s dependent upon the 
variation in hardness from 
forging to forging, the surface 
scale, the machinability of the 
steel, and the eccentricity of 
the forging.” 











built at the present time and will be in 
stalled in our plant for perfection before 
being released for large production. 
The possibilities of savings are remark 
able. 

Steel alone represents approximately 
50 per cent of the considered costs. 
There are accurate definitions for steel 
mill products and their qualities. These 
have been determined over a number 
of years by establishing the basis for 
acceptance and rejection of the different 
grades and qualities. Otherwise it 
would have been impossible for manu 


facturers of finished products to deter 


mine what grade and quality he would 
equip his plant to handle 
little 


might make the 


' 
earer 


( 


picture a 
ind not so controversial if we 


identity a group of steel qualities by 
numbers instead of name 

Ouality Vo. 1 This is omeumes 
defined as rerolling or merchant qual 
ity. It has not been considered satisfac 
tory tor produc ts such as shells by either 
shell 


therefore 


stecl 


addi 


experienced producers of 


makers and needs no 
tional consideration. 

Ouality No, 2 This is satisfactory 
for hot-forged shells with proper equip 
ment at the forge plant. It is sometimes 
single- and sometimes double-converted 
Visual inspection of the surface is satis 
factory. Wide ranges ol chemistry are 


perfectly satisfactory since physical 


propertic § are obta ned by quem h and 
draw heat-treatment 
Ouality No. 3.—1 his steel has 


cial classification but has 


i spe 
never heen 
definitely defined as to quality nor how 


and re jection 


it differs for acceptance 


from No, 2 


HE following qualities, No. 4 and 
No. S. 


steel making practice, starting with con 


necessitate closely controlled 


trol of raw materials, inspection, and 


the need tor the steelmaker to produc c 


steel within more restricted chemical 


limits if physical properties must be 


obtained by cold-working elements in 
the steel, 
Ouality No. 4 


cup cold extruded quality predicated on 


This is called hot 


adequate ma hining of the hot-cup 
prior to cold extrusion, 
Ouality No. 5 


ments of No 


This has the require 
jy and in addition is not 
predicated on adequate machining of 
the outside. To date this is awaiting a 
definite quality classification by the 
steel producers. 

Some years ago it Was necessary tor 
us to approximate the spread between 
the cost of hot forging and cold-work 
ing steels, At that time we determined 
that the steel which was the least re 
strictive, most ideally suited to the basic 
open he arth or electric melting practice 
ind produced the most desirable billet 
surface was that required by the hot 


lorging—Steel No, 2 


Q's E this method has, as an integral 
n 


of its operations, the peeling of the 


surface and obtains physical properties 


through reliable methods of heat-treat 


! 
ing, wt allows the use of the widest 
range ofl chemical clements ind does 
not pla rdditional | y | 
) ‘ ih mai conditioning bur 


dens on the mill 


We ha c 


| 
use of cok 


stated that the 
addi 


thrown on the pro 


COMSISLC ntly 


| lorming stee ls, where 


tional burdens are 


mill would eventually 


! 
ducing steci 


cause a biz spre id between their costs 


ind the cost of hot forging steels 


The spre id which we estimated and 


estimates within the steel industry very 


closely ipproximate the prices which 


have been published by the steel in 


dustry in the last few months and show 


that for one pound ol No j billet stee| 


you can use up to 1.4 pounds of No, 2 
billet stee! 
As we improved, climinated, and 


changed operations we kept foremost in 


our minds that any new methods must 


be capable ol Lisirhyr simple re adily - TT 


able steels since in time of emergency 


the shell program places tremendous 


requirements on the steel industry 


For ul it has been r] long and 


‘ 
of necessity, siow yourney However, 


we have cle eloped lor onventional 


high-explosive hells, a new method 


which uses steel recommended for 
years by the steel-making industry as 


readily available. By the use of these 
steels, production of quantities of hn 


ished shells at a low cost can be assured 
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E forget sometimes that our 

nation was born in war—the 

longest and in many ways the 
hardest that we ever fought. In the 
eight years, seven months, and six days 
between the battles of Lexington and 
Concord and the final British evacua 
tion of New York our forces changed 
from an indifferently armed rustic 
militia to a national army with a dis 
tinctive ordnance. 

In the Revolution we overcame su 
perbly armed and equipped bodies of 
professional soldiers, We won our in 
dependence by force of arms, The 
artillery, small arms, and auxiliary ord 
nance that we used are fascinating. 

In 1775 we were, save for a small 
and violent minority, loyal to the 
British Crown. The American Colonies 
had differences of with the 
ministry in power; however, we were 


opinion 


essentially British in our ways of life 
and thought. Our military, sporting, 
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thority on American ordnance 
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“Colonial Weapons” (Orp 
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cussion of Revolutionary ar 
tullery weapons. 





and personal arms were completely 
British save for one notable exception 
the American rifle. 

But, during the long war our weap 
ons, largely because of aid from France, 
changed radically; we emerged from the 
conflict with an ordnance neither Brit 
ish nor French, but uniquely American. 

In Colonial times there were many 
pieces of artillery throughout the Colo 
mainly for 


nies: however, they were 









Field guns had an important part im wennt g the Revolutionary War 


coast defense or for use within forti 
heations. Every port of any importance 
up and down the Atlantic seaboard had 
a few guns, usually obsolete and some 
tumes honeycombed with rust. In the 
fighting against the French and In 
dians on land, artillery had played little 
or no part as its transportation through 
the wilderness was next to impossible 
A contributing factor to the Braddock 
fiasco was his insistence upon taking 
through the wilderness fairly heavy 
fieldpieces including 12-pounder guns 
(pictured above) which required a road. 
Wolfe won the brilliant Battle of the 
Plains of Abraham outside Quebec in 
1759 with the aid of but a single field 
piece. 
However, with the coming of the 
Revolution, both sides relied strongly 
British had 
been improved and standardized by 
John Muller, head of the 


Woolwich, a few years before. 


on artillery. Ordnance 


Arsenal at 
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In the Colonies, some young men had 
done a tremendous amount of military 
reading; older men had actually seen 
service in European-type wars. These 
men realized the importance of guns, 
especially with raw and semitrained 
troops. Henry Knox, our first Chief of 
Artillery and later Secretary of War, 
did much to teach the new Army 
to handle its guns. He was a confirmed 
exponent of the British system, though 


much of his matériel was French. 


HE efficiency of American artillery 

fire, which has come to be known 
throughout the world as one of our out 
standing military qualities, dates from 
this time. 

Whereas many pieces of large ord 
nance were in place at various seacoast 
points in the Colonies, our first train 
of siege artillery was brought to Gen 
eral Washington at Boston by young 
Colonel Knox from recently captured 
Fort Ticonderoga in the winter of 
1775-1776. These guns, emplaced on 
Dorchester Heights and Nook’s Hill 
early in March of 1776, forced the 
British evacuation of Boston with little 
bloodshed. 

Actually, the heavy artillery did most 
of the hghting in the later stages of the 
Boston operations. Bunker Hill gave 
the British commanders a healthy re 
spect for Continental soldiers behind 
earthworks which they never lost 
throughout the war. 


The inventory of the weapons trans 


ported on sleds behind ox teams driven 
by civilians gives a good indication of 
heavy or siege weapons olf the Revolu 
tion. Probably only a few of them were 
of the latest Muller type. Both brass 
and iron pieces were included; 12 
pounders, 18-pounders, and 24-pound 
ers were dragged on sleds over the 
frozen ground. A few mortars and one 
heavy howitzer were brought along 
also. 

Brass at that time was a composition 
of about ninety per cent copper and 
ten per cent tin and would be known as 
bronze today. ¢ opper and zinc alloys 
were then known as cheap brass and 
were interior in strength and hardness 


to gunmetal brass. 


RTILLERY guns by definition were 
then, as today, relatively high veloc 
ity, low-elevation weapons. Even the new 
pieces designed by Muller still retained 
some irregularities and excrescences of 
exterior design, although he realized 
the futility of these. A gun generally 
weighed from 150 to more than 200 
times the weight of the projectile fos 
which it was designed. It had a muzzle 
velocity of from 900 to 1,300 feet a 
second and a maximum, rather ina 
curate range, depending on size, of 
from about 1.200 to well over 2,000 
yards. The greatest really effective 
ranges, however, were under 1,000 
yards, 
Even bigger guns than any brought 


through the frozen Green Mountains 


by Knox were sometimes used, especi 
ally by the British They took 322 
pounders trom the main batteries of 
their ships of the line to subdue Fort 


Mittin, on an island in the Delaw ire 


and to open the river as far as Phila 
delphia Hiowever, the 1S- pounce 
were the most popular large piec 


}* TANT artillery lists for the fort: 
4 cations at West Point, the sicge trains 
at Yorktown, and captured fortified 
positions indicate that the 24 pounder 
was never numerous, An _ 18-pounders 
gun (what would now be called the 
tube) weighed about two tons. This 
weapon with its carriage was about as 
heavy as could be transported ind 
handled in action 

The extra power of the heavier 
pieces apparently did not compensate 
for their disadvantages. There were 
only a few 24-pounders and 32-pound 
ers in the hands of the Continental 
artillery: however, they didn’t use all 
they had 

Howitzers were then, as today, lighter 
In proportion to their projectiles, used a 
smaller powder charge, and had a lower 
muzzle velocity. They were then cham 
bered weapons; 1.¢., they had the pow 
der charge in a portion of the inside 
of the barrel smaller in diameter than 
the bore proper. Garrison and siege 
howitzers of about 6-inch, 8-inch, and 
10-inch bores were used in the Revolu 
tion 


These pieces were quite diflerent in 


Two British 8-inch brass howitzers mounted on excellent reproductions of the Muller carriage. Both pieces were cast of 


bronze by A. Schalch in 1727 and 1740. 


Both are inscribed, “Surrendered by the capitulation of Yorktown, October 19, 178! 
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appearance from guns; their bores were 
only about three calibers long. They 
were particularly effective with canister 
and shell at close range when fired at 
low elevation. They could also deliver 
mortar-type fire with shell by removing 
a single carriage piece and depressing 
the breech. 

Mortars 
alone. In fact, it was standard practice 


were for high-angle fire 
to build them for nonadjustable eleva 
tion fire of forty-five degrees and vary 
range by adjusting the powder charge. 
Muller advocated, however, the adjust 
able-elevation type. Those used during 
the Revolution varied from 4.4 inches 
to 13 inches in bore and from 85 to 
above 3,000 pounds in weight. Mortars 
were used frequently in the Revolution 
with varying About Boston, 
five large Continental mortars burst in 


results, 
early March 1776. 


HE American fire from this type of 

piece was not really effective until 
Yorktown, although the British gun 
ners once drove off Continental troops 
from Nook’s Hill well after dark. The 
Continental engineer officers had laid 
out in daylight the defenses they 
planned to erect that night, The British 
gunners took their ranges and direc 
first 


tions accordingly; one of their 


shells caused several casualties in a 
single fatigue party 

In the summer of 1776, Knox’s gun 
ners tried to hit sailing men-of-war 
with mortar shells as they passed up 
the Hudson, but 


and down with no 


success. However, later on, both the 
gunners’ skill and their ammunition 
improved, Knox personally laid many 
of his mortars at the siege of Yorktown. 
Their fire aided considerably in al 
most completely silencing the powerful 
batteries inside the fortifications, 

The Ancient and Honourable Artil 
lery Company of Boston, organized 
about 1638, had three fine brass 3 
pounders, probably seven years old in 
1775. Two served throughout the Rev 
olution on the American side, Knox 
as well as other prominent artillery 
officers gained their early training in 
this organization, 

Throughout the rest of the Colonies, 
however, there seems to have been little 
in the way of feldpieces or of training 
to handle them. Most of the early pieces 
in the hands of the Continental batteries 


were small naval guns in storage since 


1086 


the peace of 1763 or captured at sea 
by privateers. British and Hessian off 
cers in their diaries speak of iron pieces 
mounted in adapted naval carriages. 

As already pointed out, the held artil 
lery, along with other ordnance of the 
sritish Army, had been revised, im 
proved, and simplified by Muller, be 
ginning about 1755. These new “stand 
ardized” pieces were made of brass, but 
they were far from our modern ideas 
of standardization. Guns produced con- 
secutively in one foundry sometimes 
varied almost 10 per cent in weight. 
Even appearance as to moldings, cas 
cabels, and the like was not constant 
from year to year 

These Muller pieces, while the most 
desirable from the point of view of 
K nox 


were rare. Obsolete iron guns were used 


and the Continental gunners, 
until replacements were available. Fur 
ther, many pieces of European manu 
facture were obtained in various ways. 

The French sent us, even before the 
Alliance, many fieldpieces. The most 
common were two general models of 
4-pounders, but 8-pounders also were 
received, In addition, some Hessian and 
was taken at 
Y wktown. 


Little in connection with these pieces 


other German artillery 


Trenton, Saratoga, and 


s now known, save that thei pounds 


ind inches were widely at variance 


with the Trench and English systems 


which differed moderately from each 
other. 

A British g-pounder had almost ex 
tly the same nominal bore diameter 
as a French 8-pounder; however, the 
Hessian 3 pounders captured at Tren 
ton had considerably larger bores than 
either the British 
French 4-pounders, Knox had one bored 
out to fire the British and Continental 


6-pounder ammunition. 


3-pounders or the 


phe the Continental and British 
field artillery in the Revolution re 
lied upon 3-pounder and 6-pounder guns 
and 5.5-inch howitzers. At 
times the records show the presence of 
12-pounder guns and 8-inch howitzers. 
Of the foreign pieces, only the French 
4-pounders saw much active use in the 
held. Even 
service in the Continental artillery in 
copies of the British Muller-type car 


various 


these were mounted for 


riages. 
Transportation limited the size of 
fieldpieces during the war. A 6-pounder 


complete with carriage weighed be 
tween 850 and 1,100 pounds, which 
was about the maximum that could be 
transported satisfactorily on a single 
pair of wheels over Colonial roads by 
two horses. A 5.5-inch field howitzer 
weighed about the same. A 4-pounder 
Muller 


in the carriage 


French gun 
weighed a little more 

The 3-pounders which survive indi 
cate a tube weight of from 150 to 400 
pounds, This extreme variation can be 
explained in part by two fairly distinct 
functions of pieces of this bore di 
ameter. 

The field guns of the period actually 
used as such weighed from about 27 
pounds and up. The lighter piece 


were for use by infantry either in forti 


5 
Ss 


fications or mounted in wheelless car 
riages to be described later on. These 
light pieces are sometimes referred to 
as swivel guns. 

The standard 3-pounder field guns 
in a regular mounting would have 
weighed from 600 to 800 pounds which 
handle fairly easily. In 


4 men could 


was deservedly 


actual campaigns, it 


the most popular size. 


FEW cannon were cast in New York 


and Pennsylvania very early in 
the: conflict, and 


b ass, As 


pieces im the 


at least sorne of these 


were ofl soon as practic al, 


most iron Conti rental 


held artillery were replaced with guns 
French 


he d 


and howitzers made of brass. 


imports eased the shortage of 
pieces 

Field artillery carriages in use in the 
Continental Army were undoubtedly 
of several types. The Muller carriage 
was, however, acknowledged to be the 
best and was used wherever possible. 
Although French tubes were imported 


numbers, apparently 


in fairly large 
few Gribeauval carriages came with 
them. 

All axles of all Revolutionary car- 
riages were of wood. The Muller car 
riage had a trail made by extending the 
cheeks in which the tube trunnions 
were mounted to the rear and securing 
them together at intervals with brackets 
or transoms. Muller’s system has been 
known as the bracket-trail system. 

The 6-pounder carriages took 50 
inch-diameter wooden wheels with 
built-up iron rims. The 3-pounder car 
riages had 45-inch wheels of the same 


type. The light 5.5-inch field howitzers 
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Two brass French 4-pounders, lett tore 
ground, now at Washington's headquar 
ters at Newberd. Both were made by 
Berenger of Duay in 1756 according to 
Gribeauval’s design four years betore 
this design was generally accepted in the 
French Army. They have a bore diam 
eter of approximately 3.375 inches and a 
lesser ratio of gun weight to shot weight 


than was common in earler pieces 


Left, a British 5.5-inch brass howitzer made by W. Bowen in 1/76 
and bearing the cipher of George I] under the usual crown, This 
was a common field howitzer of the Revolution and fired shell 
canister, or grape. Below, British cast-iron 4-pounder taken from 
the British by Ethan Allan at Fort Ticonderoga. This particular 
cannon fell through the ice into the Mohawk River while Henry 
Knox was taking his siege train to Boston and was not recovered 
until after the war. It bears the cipher of George [Il and the “broad 
arrow’ denoting government ownership. Now on exhibition at 
Fort Ticonderoga, it is unfortunately mislabeled a 6-pounder 


iy, 








A battery of four British 6-pounders now at Fort Ticonderoga in A cast-iron British 24-pounder bearing the cipher of George II and 
naval-type carriages. The guns are the so-called “triple reénforced” the “broad arrow” now mounted at Ticonderoga facing Lake George 
cast-iron pieces frequently mentioned in Heath's Memoirs and lore diameter is 5.875 inches; piece is 118 inches long excluding 
other original references of the Revolution. These are 3.75 inches cascabel; weight is between 5,488 and §522 pounds. Weapons of 
in bore diameter, 74 inches long without cascabel, and weigh be- this size were too big for most purposes during the Kevolution, al 
tween 1,792 and 1,895 pounds. All bear the cipher of George III though a few were used by the Continental Army around Boston 
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were mounted on similar carriages with 
short trails, giving higher elevation for 
regular and ricochet fire. These pieces 
could, as already pointed out, also be 
used to deliver high-angle mortar-type 
fire by removing a block of wood from 


between the chee ks ot the Carriage and 


dropping the breech of the piece down 
between them. 

Limbers were supposed to be stand 
ard, but research in contemporary ac 
counts indicates they were not. Some 
tinies the limber wheels were the same 
size as those of the carriage; usually 
Since 


we ight of the 


they were smaller no load be 


yond the limber itself 
plus a small part of the weight of the 
Kun carriage trail was carried by these 
wheels, their size and width made little 
difference 

The limber commonly had shafts for 
one horse; additional animals were 
hitched in tandem in front. This ar 
rangement was poor as the piece was 
not nearly so maneuverable as with the 
later, poletype, side-by-side limber. 
Further, it was inconvenient to em 
ploy more than two horses and al 
most impossible to employ more than 


three for field artillery. 


DJADICALLY different carriages 
known as the “galloper” and the 
“grasshopper” saw some service, A few 
3-pounders and light 6-pounders were 
mounted on a split-trail type of carriage 


known as the “galloper.” The trail itself 
was in the form of two heavy shafts be 
tween which a single large and vigor 
ous horse could be hitched. Actually, 
this was a combination of carriage and 
limber, the shafts being stout enough to 
withstand the thrust of firing. 

The “grasshopper” carriage was for 
even smaller pieces and had no wheels. 
It was a sort of cradle in which a swivel 
gun could be mounted. Two or more 
men would carry it on a battlefield; on 
the march it was carried in a wagon. 
These pieces were in theory integral 
parts of the arms of infantry after Von 
Steuben’s reorganization and training. 
Each battalion was supposed to have 
two of them, and they were quite sep 
arate from the field-artillery organiza 
tions. 

During the Revolution, charges of 
gunpowder were put up in cylindrical 
cloth bags, usually by the artillerymen 
themselves. Solid shot, shell, grape, and 
canister were used as projectiles, but 
solid shot was by far the most common. 
Explosive shell was used in limited 
quantities from mortars and howitzers. 
Grape and canister of various sizes are 
still being recovered from the battle 
fields. 

Field-artillery ammunition was car 
ried in boxes mounted on either side of 
the gun carriage. Additional supplies 
were carried in tumbrils, carts, and 
wagons of any available type; neither 


An extremely light bronze 3-pounder. Thought to be one of two pieces mentioned in 
Burgoyne’s records as having carriages enabling transportation in two loads on horse- 


back. Cannon inscribed “Surrendered by Convention of Saratoga, October 17, 1777.” 





caissons nor limber chests had come 
into use as yet. 

Field artillery was the bad-weather 
weapon. At Trenton and elsewhere the 


muskets of the infantry were tem 
porarily useless because of wet priming, 
with com 


but the fieldpieces fired 


mendable regularity. 


RTILLERY drivers were civilians 
in the Revolution both in the Conti 
nental and British Armies. They usually 
walked beside their teams but could be 
animal. All 


battlefield artillery maneuvers on both 


mounted on a separate 
sides during the Revolution seem to 
have been done by the gun crews them 
selves 


manhandling the pieces into 


position by use of dragropes (pro- 
longues) and handspikes. 

Knox’s pieces and his gunners were 
in the very forefront of the war from 
Boston to Yorktown. Their profession 
called for long and arduous training 
and experience that they just didn’t 
have, yet they somehow contrived to 
do a good job from the very beginning. 

The year 1776 was a bleak one in 
deed after the British returned from 
Halifax. Howe successively pushed the 
Continental Army from Long Island, 
Manhattan Island, and a good deal of 
New York State. Washington 
was finally driven across New Jersey 


shrank 


from more than 20,000 to about 5,000 


lower 
into Pennsylvania. His army 


in the course of five months. 

It is remarkable to record, however, 
that Knox was able to save every single 
New 


Jersey. The artillery alone contested the 


gun during the retreat across 
river crossings and did almost all the 
fighting during this retreat. The guns 
consistently came last. These same guns 
were of tremendous 
Washington's 


punches at 


importance in 
all-important counter 
Trenton and Princeton. 
Four guns were at the heads of each 
of the two Continental columns at 
Trenton; they opened fire before the 


line infantry was up. 


ASHINGTON and Knox were us 
ing a proportion of fieldpieces to 
infantry of about 8 per 1,000; about 3 per 
1,000 has been normal from Cromwell 
to World War II. The organization and 
esprit de corps of the artillery was ex- 
tremely good. 
It should not be forgotton, however, 
that the Revolution, like all the rest of 
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our wars, was basically fought by in 
The 


value actually and psychologically in 


fantry. artillery, of tremendous 
some battles, played little part in other 
actions, At Bunker Hill in 1775 the pro 
fessional British oficers were amazed at 
our small-arms fire which inflicted upon 
them close to forty per cent casualties in 


a tew minutes. This fire came from un 


trained and practically unorganized 
militia in part from behind breast 
works. After Von Steuben’s training, 


the Continental infantry fought the 
sritish in the open at Monmouth. 


Many 


favor of aimed fire made possible by 


Continental officers were in 


the American rifle. The rifle was cer 


tainly superior on the frontier where 


the fighting was mainly Indian style, 
and during the war there were several 


actions where rifles were very useful 


even in pitched battles. However, they 
deliver the volume of 


just could not 


successful infantry 


The 


supreme for 


fire necessary for 


tactics in the smoothbore 


had 


a century, and it was to remain 


open. 


musket been more 
than 


so for another seventy-five years 


T the beginning of the Revolution, 


there was in America one major 


type of military musket—-the British 
Brown Bess. This weapon, already in 
use in the British Army and in America 
for half a century, had no equal in ra 
pidity of fire, reliability, and general 
hardiness under field conditions. It was, 
of course, extremely inaccurate at any 
thing but close range, but it was not 
expected to function beyond about one 
hundred yards 

Large numbers of these weapons had 
come to America to arm the militia dur 
ing the extended wars with France. 
Some few 


Sm illwood’s 


Continental organizations 


Maryland 


Infantry purchased 


such as and 
Haslet’s 
these weapons new from England just 


Many 


more were captured from British forces 


Delaware 


before the start of hostilities. 


in the field and after their various 


evacuations and surrenders during the 
war. 

The term Brown Bess is generic; it 
was applied loosely to British muskets 
of several different, but related, models. 
There were variations even in successive 
muskets of a single model from the 
same source. 

The Continental Army had little in 


the way of equipment initially. As 
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Bronze §.5-inch field howitzer made by Byers in Philadelphia in 1777. Perhaps the 


oldest extant piece of artillery made for the U. 5. Government. The 
J " engraved between the trunnions was not used before September 1776 


tion, “U. S., 


the War wore on, things were produced 


or improvised, However, supply was 


always a problem. Manufacturing of 


munitions of war was difhecult in this 
country. 

About Boston, Washington's whok 
strategy was based upon the sad fact 
that there was often not enough pow 
der in the Continental magazines for 
even a brisk skirmish. The small arms 
and artillery were present in substantial 
numbers and fair quality, but there 
ammunition to 


half a 


was seldom sufficient 


fire all the pieces even dozen 
times. The new nation slowly remedied 
the scarcity of powder by making its 
own and importing from France, How 
ever, other scarcities continued. 
Further, the quality of many things 


Washing 


was extremely 


poor (one ot 
tons most promising offensive oppor 
tunities was lost when a sudden rain 


soaked the 


cartridges of the Continental 


troops right through their poplar and 
skimpy leather pouches which were 
not rainproof. The British forces, ex 


posed to the same downpour, but with 
better designed and fabricated pouches, 
lost hardly a cartridge. Clothing, belts, 
pac ks, blankets, tents, and boots were 
all in short supply; their quality was 


frequently poor. However, none of 


these lacks, or even a combination of 


all of them, proved fatal 


E should not judge the eighteenth 


century ordnance efforts of our 


forefathers by the standards of the 


Atomic Age. Their weapons were sim 


inscrip- 


ple and lacked the precision and power 


ot modern urms. The Contmental arm 


ies, save for militia serving tor a few 


weeks only. seem to us today tiny even 


In proportion to the Colonial popula 


tion, But this was before the davs of 


total national war 
toth men and material were limited, 
other nations at 


but so those of 


that 


were 


time The Continental Congress 
real conscrip 


The 


means of transportation, and ways of 


refused to impose taxes 


tion was impossible economy, 
thought were against bigness and com 


plication in wat 


| had 


national eflort a knowledge of the 


however, in this our first 
ordnance we wanted, an ability to obtain 
it, and finally the power to use it efles 
Tim Murphy of Morgan's rifle 


Fraser if 


tively 


men shot General Bemis 


Heights at a range impossible for the 
British Knox and his 


throu h 


1 


musket men 


over an icy river and snow 


rain, and sleet, transported and em 


pnloved their hieldpieces to win i ctory 


at Trenton scarcely obtainable by any 


At Guilford Court House 


other means 
the First Maryland 


broke a battalion of the British Guards 


Continenta Line 


If we can do as well with what we 


have as they did with what they begged 


borrowed, and captured, we can face 
the future with confidence But it is 
doubtful that we will ever inflict so 


many enemy isualties, pe reentayvewise, 


in so short a time as our forefathers did 


at Bunker Hill 
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Defense in Atomic War 


It will not be sufficient to know that the enemy has only fifty 


possible tricks and that we can counter every one of them, but we 


must be able to counter them almost at the very instant they occur 


Dr. John von Neumann 


Member, United States Atomic Energy Commission, Washington, D. ¢ 


HE introduction to any and all 
applied science via the channel 
of military science, while it was 
rare in the one or two generations that 
came before us, is not so paradoxical, 
Without about 
things long past, this particular circum 


trying to reminisce 
stance has had, since Archimedes and 
Leonardo da Vinci, a very long pedi 
gree. 

I would like nevertheless to reminisce 
just a little. My particular introduction 
occurred at the Ballistic Research Lab 
World 


to consider 


oratories in the early years ol 


War Il, It is 


today how small in numbers was the 


remarkable 


manpower trained for this kind of ap 
plied science, and in particular for mili 
tary matters, This was especially true in 
the theoretical field and more especially 
in my field—mathematics, 

It was astounding that there were 
considerable numbers of supposedly 
very sophisticated specialists in very 
highly complicated fields of effort, and 
yet how very little we knew about the 
matters to which we were to be in 
troduced, 

HERE the guidance and the ex 

ample of somebody who knew what 
this was all about were tremendously 
valuable. This whole relationship of 
being supposedly an expert in one way 
and yet a complete ignoramus in the 
way which happened to matter at that 
time is hard to describe. 

] assume it is best illustrated by a 


story which | heard recently about the 
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Paper given at the Kent Semi 
nar, 37th A.O.A, Annual In- 
dustrial Preparedness Meeting, 
New York City, December 7, 
1955. 





American Indian who registered at a 
New York hotel and made two X’s for 
his name, When asked what this signi 
fied, he said that the first X 
“Chief Bald Eagle.”” When asked what 
the second X meant, he said, “Ph.D.” 
We were all making our X’s in this 


meant 


fashion! 

Che other thing which was very re 
markable was how this transformation 
took place in other fields and speci 
fically how the institutions expanded 
which were connected with the Ballistic 
Research Laboratories. 

The first vista I got of this was at the 
Ballistic 
first under Colonel Zornig and then 


Research Laboratories, where, 


under Colonel Simon, and always under 
the guidance of Dr, Kent, the institution 
expanded fiftyfold. And how the com- 
plexity of what went on grew! 

Quite apart from facts referred to, it 
was very remarkable that the laboratory 
was one ot the proncers in supersonic 
wind tunnel building in America. It 
was absolutely the pioneer in the field 
which concerned me very closely after 
modern elec 


ward—the building of 


tronic computing machines, 
The first modern electronic full-scale 
built at the 


University of Pennsylvania for the Bal 


computing machine was 


for 
years afterward the only ones that could 


listic Research Laboratories, and 
operate on the scale required were avail- 
able there, and only there. It took quite 
some time before a really high speed 
machine was developed independently 
elsewhere. 

Since then, the complexity and the 
sophistication of the weapons business 
has been increasing very rapidly from 
year to year. I should like to mention, 
as an example oi this, the phase of com 
puting machines, It is probably true 
that since 1945 the over-all capacity of 
these machines has nearly doubled every 
year. 

This 1s astounding because over a 
period of ten years it means a thousand 
fold increase, Yet it is true that the in- 
crease that has occurred is a thousand- 
fold in certain respects. | know of one 
actually has been 


instance where it 


three or four thousandfold since 1946. 


- is astounding to what extent the 
use of the computing machine has 
spread, and in some fields today it is 
very hard to imagine how one would 
go on working without such machines. 

One of them is, of course, ballistics 
in the very complicated forms it now 
has assumed, Ballistics has progressed 
from the calculation of firing tables for 
more or less conventional use into the 
calculation of firing tables for antiair 
craft artillery, then into the more com 
plicated field of air-to-air firings, and 
now into the peculiar and complicated 


field of missile-trajectories guidance. 
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At the present time a high-speed com 
puting machine based on the principles 
that middle 


1940's is an absolutely necessary condi 


were introduced in the 


tion for these things. 


lysis and 


Another field is systems ana 
methods of operational research, the 
determination of expected characteristics 
ot future weapons, and the determina 
tion ot what the future weapons, on 
which one still has latitude to choose 
characteristics, ought to be like in order 
to be optimum, The sorts of things one 
can do in this area now would have 
baffled the imagination ten or hiteen 
years ago. 

The manner in which one now cal 
culates the performance of a weapon 
system consists of taking it through a 
military maneuver, an engagement, or 
a series of engagements on a computing 
machine, Chance factors are injected 
and the result calculated. Then this is 
repeated a few ten thousand times and 
the expectation found. 

This is done for hundreds of trial 


computations to discover in which 
regions one finds the optimum, All this 
would have meant large-scale military 
maneuvers and large-scale operations it 
done in reality. One could never have 
varied all the parameters. 

Many of these tec hniques originated 
in the Ballistic Research Laboratories, 
particularly in those sections of it which 
owe their existence to the work of Dr. 
Kent, 
also the 


WOULD like 


probable impact of the use of atomic 


to discuss 


weapons on the responsibilities of the 
field of ordnance and the tactics and 
strategy of warfare. It is quite clear that 
the type of system analysis which has 
been applied to conventional weapons 
will have to be applied in the field of 
atomic weapons with even more sophis 
tication on an even larger scale because 
the changes which this will bring to 
military procedures are likely to be even 
more drastic. 

Let me point out a few things which 
immediately come to mind which show 
how different not only the situations 
are in which these things are used but 
even how different the methods must 
be with which they are approached. 

Fundamentally, what is achieved b: 
the use of atomic weaponry is just an 
increase in firepower. This in itself is 


not very revolutionary. The history of 
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all known warfare and military effort 
has been nothing but a history of the 
increase in firepower, 

It is known 


que nees ar©re, 


well what the conse 
The most obvious one ts 
the dilution of armies on the battleheld 
it is clear that if you can concentrate a 
much greater power of destruction on 
a small area you can afford to keep less 
people and less equipment in that small 
area. If you deploy your maximum 
effort in people and equipment, you 


will have to cover a greater area, 


HE increases of firepower which are 
now before us are considerably 
greater than any that have occurred be 
fore. This increase is particularly ob 
vious if you discuss it not in terms of 
firepower per man in the field but in 
terms of the increment of hrepower per 
delivery vehicle in the field and specih 
cally per airplane, since delivery by air 
craft is the one which was utilized first 
and its applicability was most obvious. 
However, it was plainly not the only 
one, 

The entire tonnage of TNT dropped 
on all battlefields during all of World 
War II by all belligerents was a few 


million tons. We delivered more ex 
plosive power than this in a single 
atomic blast. Consequently, we can 


pack in one airplane more firepower 
than the combined fleets of all the com 
batants during World War Il, 

The Air 


those 


Force organization which 


delivered two or three million 


tons of explosives in World War II 





“It is astounding to what ex 
tent the use of the computing 
machine has spread, and in 
some fields today it is very 


hard to imagine how one 
would go on working with 
out such machines. One of 


them is, of course, ballistics in 
the very complicated forms it 
now has assumed. Ballistics 
has progressed from the cal 
culation of firing tables for 
more or less conventional use 
into the calculation of firing 
tables for antiaircraft artillery, 
then into the more complicated 
field of air-to-ar firings, and 
now into the peculiar and 
complicated field 
trajectories guidance.” 


of missile 





amounted to several million people. 
Today, the organization which makes 
one drop in the million-ton range trom 
one airplane may number from a tew 
people to a hundred people, depending 
on how much of the supporting organi 
zation you count. In this sense, you can 
judge what incremental concentration 
has been achieved, 

You must consider, however, that the 
applications in the form of airplane 
delivery are still relatively primitive. In 
fact, just because of the overwhelming 
power involved, they have led to a cet 
tain de-differentiation. At the end of 
the high-explosive age of aérial war 
fare there were large numbers of types 
of bombs—incendiaries, high-explosive, 


and fragmentation bombs—made in 
very different ways, arranging their es 


differently, and 


sential components 
really operating on different physical 


principles 


N atomic 


number of different effects, and the 


bomb can produce a 


military use of it may emphasize dif 
ferent effects such as blast or heat or 
radiation. Nevertheless, the bomb is 
essentially the The 


not changed very much by the manner 


samc, weapon 1s 
in which it is used, 

It is not at all unlikely that this de 
differentiation will go on and will last 
when other forms of use are discovered 
Yet the 


happen in the end, and if these wea 


obvious thing will probably 


pons become paramount tor ground 


wartare it is very hard to imagine that 


a considerable differentiation will not 


have to take place, or rather that the 
differentiation which already exists will 
not have to perpetuated 

The way to fight a tank with atomic 
energy is not the same as the way to 
fight a large body of infantry or to at 
tack a large static fortification. In fivhe 
ing large bodies of infantry, the weap 
ons of aérial delivery probably can be 
used, It is plain that in fighting an ob 
yect like a tank the technique is quite 
different 

All these things will require weapons 
systems of high differentiation, and the 
methods of operation which were, ap 
plied to high-explosive wartare in the 
last war will have to be rece veloped 

In the past, when a weapon system 
was first developed, if it was used in the 
proper way with sufficiently high con 


centration and intensity it was usually 
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very potent tor a while until counter 
measures were developed. 

Any one who had the last move in 
this game had the advantage for a while 
thereafter. Then when another counter 
move was made, the advantage shifted 
This advantage oscillated to and fro, 
with the oscillations always decreasing 
In the late stages of the use of a weapon 
at a high level of sophistication the re 
turn for a new trick was much smaller 
than in the early stages. 

There are many examples of this. A 
particularly interesting one is in the 
mine warfare 


history of submarine 


where this peculiar equilibrium of 


measure and countermeasure was de 
veloped to such a degree that after 
about a year or so the damage actually 
done by mines to the enemy was smaller 
than the economic effort the enemy had 
to defend himself 


to exert in order 


against mines, 


N the end, I think we probably 
harmed the Germans much more by 

forcing them to divert their rather 
scarce copper into minesweepers than 
by the ships we actually sank, I think 
they did as much harm to us by forcing 
us into the convoy system or into the 
use of special shipping lanes as by the 
ships they actually sank. 

With the atomic weapons there will 
be the following oddity, and it will take 
a great intellectual effort and some very 
brilliant ideas not yet held by anybody 
to solve the problem we are faced with. 
This is particularly clear when we con 
sider nuclear weapons in their expected 
most vicious form of long-range missile 
delivery. A situation may arise where 
for a known weapon, such as a par 
ticular type of long-range missile, there 
is probably a defense against it. 

But there is also probably a counter 
measure against the defense. Further 
more, it is utterly hopeless to produce 
defenses against all the countermeasures 
the enemy may use, not because we 
don't know how to counter but because 
we can't use all the countermeasures 
at the same time, The enemy has the 
enormous advantage in that he will 
only use one trick, and if we try to use 
all our countertricks at once, the sys 
tem gets too cumbersome, 

This was true in the past but most 
specifically of aérial warfare. If the 
enemy came out with a particularly 


brilliant new trick, then you just had 
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to take your losses until you had de 


veloped the countermeasures, which 
may have taken weeks or months. The 
period of one month is probably reason 
able for a brilliantly 


very performed 


counter-countermove. This duration is 
now much too long, and the losses you 


take 


may be quite decisive. 


may have to dur this period 


ing 


| PHINK an introduction of one par 
ticular radar trick (which the Ger 
mans countered in three or four days), 
Ham 


burg. On the other hand, the introduc 


caused them to lose the city of 


tion of very fancy new mines which 


could be countered only after a few 
months of work, led to exorbitant losses 
of shipping only for a limited time, and 
it soon became possible to reduce these 
losses to a bearable level. 

The difhculty with atomic weapons, 
and especially with missile-carried 
atomic weapons, will be that they can 
decide a war, and do a good deal more 
in terms of destruction, in less than a 
month or two weeks. Consequently, the 
nature of technical surprise will be dif 
ferent from what it was before. 

It will not be sufficient to know that 
the enemy has only fifty possible tricks 
and that you can counter every one of 
them, but you must also invent some 


system of being able to counter them 
practically at the instant they occur, 

It is not easy to guess how this is 
going to be done. Some of the tradi 
the same 


tional aspects of the use of 


weapon for several purposes and of 
limiting its use until you need it for 
defense may have some of the elements 
of an answer, 


However, this will probably mean 


that you will be forced not to “do your 
worst’ at all times, because then when 


the enemy does his worst you cannot 


defend against it, and the one thing 


you can put on at an instant’s notice, 
if you are strong enough, is power 
stepped up to the limits of your capabil 
ities. Hence, you may have to hold 
this trump card in reserve, 

Without going further into the de 
tails of this matter I just wish to in 
dicate generally that quite unconven 
tional methods of systems analysis and 
of operations analysis will bear fruit in 


the future, as they did in the past. 


— is, | think, an especially fitting 
way to close. It brings us back to 
emphasize the enormous importance of 
the most of all; 
namely, the flexible type of human in- 


powerful weapon 


telligence which we admire in Dr. 
Robert H. Kent. 


Model ballistic missiles are tested in Aberdeen's supersonic wind tunnel. 
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been an untold blessing to the human race.” 


The day Churchill foresaw is here. The iron grip of Communism now holds 
more than one third of humanity in bondage. It should be clear to all 
thinking people that mere “peaceful coexistence” will not halt the Kremlin's 
march to world domination. Whatever their current “cold war” tactics may 
be, the Communists offer nothing to the human race but poverty, bloodshed 


and suffering. fi3 
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**The day will come when it will be recognized without doubt throughout the 


civilized world . . . that the strangling of Bolshevism at birth would have 


WINSTON CHURCHILL 
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and Gray Research & Development Co., !nc., Specialists in Video, Audio and Electro-mechanical Devices 
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HOLEMAN SS 
ENGINEERED SW STEM: 


desigmed to Wo 








the tough jobs in undustry 


STRIKING ADVANCE IN MATERIALS CONVEYING WILL BRING 


NEW EFFICIENCY, SPEED, SAFETY TO YOUR OPERATIONS! 





Things are moving in the materials handling field. 
Especially since the development of the double-damper valve. 
This valve already has multiple applications, and fresh ones 
are being discovered all the time. Some plants use the 
valve to feed dry materials into a conveying system; in other 
plants it discharges materials from a system. All materials 
a through the valve are delivered in uniform, measured 
atches. 

Air appliance engineers had been striving for years to perfect 
a valve of this kind, which would constitute an effective air-lock 
between the high-pressure differential inside a pneumatic con- 
veying system and the atmospheric pressure outside. Now they 
have succeeded, And the number of purposes to which the 
valve can be put in industrial conveying is enormous. 


The double-damper valve represents a new concept in fast, 
accurate, safe conveying. It is now possible—in fact, simple 
— to move materials that are explosive, fire-hazards or a 
menace to health, as well as inert materials, because there is 
no concentration of material and the valve’s live rubber seats 
avoid friction and wear. 


The double-damper valve is part of a Hoffman engineered 
system, another instance of how Hoffman's ingenuity is helping 
industry achieve the higher standards of safety and efficiency 
that mean higher output. 

Yes, things are moving in the materials handling field, and 
Hoffman's engineered systems are moving them! Would a 
materials conveying system speed up your operations . . . make 
your plant set-up safer . . . increase your capacity? 

If you think so, or even if you're not sure, write or call 
Hoffman, and learn how we are prepared to make your prob- 
lems our responsibility, 


U.S.HOFFMAN MACHINERY core. 


ORDNANCE EQUIPMENT DIVISION 


DEPT, ORD., 103 FOURTH AVENUE, NEW YORK 3, N. Y, 





























The double-damper vaive 


in this materials handling 
system enables explosives 
like TNT and smokeless 
powder to be conveyed 500 
feet in 11 seconds flat. One 
installation automatically 
transfers 200 pounds of 
explosive per minute, in 
50-pound increments, all 
by remote control! Even 
larger systems, already 
developed, are capable of 
4 moving one-half ton of 
4 explosive per minute. 
‘ 
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INDUSTRIAL FILTRATION 
DIVISION 


Machine tool coolant clarifiers— 
flotation, mechanical and magnetic 
Lubricating and insulating oil 
conditioners, filters and vaporizers 
Solvent recovery systems— 
vacuum stills and filters 
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AIR APPLIANCE 
DIVISION 


Multistage centrifugal blowers 
and exhausters 

Pneumatic conveying equipment 

Industrial vacuum cleaning— 
portable and stationary systems 

Continuous metal strip driers 

“Smoothflow” fittings and tubing 





ORDNANCE EQUIPMENT 
DIVISION 
Special pneumatic conveying systems 
High-efficiency centrifugal separators 
Stationary and portable vacuum- 
cleaning equipment 
Process equipment 
Pneumatic systems for radioactive 
materials 
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Electronic specialists at Ft. Monmouth SCEL Laboratories checking out radar and computing system designed for field use 


ARMY SIGNAL CORPS ENGINEERING LABORATORIES 
IS A CENTER FOR DEFENSE ELECTRONICS 


The Army Signal Corps Engineering Laborator- Modern armies need constant and effective 
ies at Fort Monmouth, N. J., is a house of elec television, radio and telephone communications 
tronic miracles. Some 4,400 scientists, engineers They need devices to detect deadly atomic and 
and technicians at SCEL, and thousands more hydrogen radiation. And instruments to predict 
working with SCEL contractors, strive constantly weather around the clock in all the world. 
to keep the United States preeminent in the elec Development of these and an imposing variety 
tronics essential to modern military demands of other devices is SCEL’s business. Working 
The nerves of today’s fighting forces are elec- in close cooperation with its many contracting 
tronic. Radar guides, traces and detects missiles firms, in private industry, both large and small 
and manned aircraft. It directs friendly artillery SCEL never ceases striving for the electronic 
and pinpoints enemy mortars, or night troop perfection that can make the defenses of the free 
movements, It measures speed and direction of world an armor impervious to all assaults. 


missiles and vehicles. 
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DIVISION OF SPERRY RAND CORPORATION 








| 31-10 Thomson Avenue, Long Island City 1, New York 
+ Beverly Hills, Cal ° Dayton. Ohio 
Skilled machinists at Ford Instrument 
ENGINEERS Company, manufacturing precision 
ef unusual abilities con find a future at FORD INSTRUMENT COMPANY. Write for information. parts for an Army military computer 
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Research and development cut the time between needing and having Convair’s supersonic 
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speed range! 
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